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Monday, September 7th, 1891. 
First Session, 3 p. m. 



1. Addresses of Welcome. 

2. Responses. 

3. President's Address. 

4. Announcements. 



i. 



MINUTES. 



* -c 



OPENING OF THE CONVENTION. 



The National Electric Light Association began its 
Fourteenth Convention at the Windsor Hotel, Mon- 
treal, Canada, September 7th, 1891. The President, Mr. 
C. R. Huntley, of Buffalo, N. Y., took the chair at 3 
o'clock, p. M., and called the meeting to order. 

ADDRESSES OF WELCOME. 



By Professor H. T. Bovey. 
Mayor McShane. 
Sir Donald A. Smith. 
Sir William J. Dawson. 
Alderman Clendinning. 
Honorable Justice Wurtelk. 
Ex-Mayor Beaugrand. 



The President then introduced Prof. H. T. Bovey, 
of McGill University, Chairman of the Citizens' Execu- 
tive Committee of Montreal, who addressed the Con- 
vention as follows : 

Professor Bovey : Mr. President, Officers and 
Members of the National Electric Light Association of 
the United States : It devolves upon me, as President 
of the Citizens' Executive Committee, to offer you a 
very hearty welcome. It is no little pleasure to have 
this opportunity of meeting and making the acquaintance 
of so many of the foremost promoters of electrical 
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science. We sincerely hope that this Convention will 
be full both of instruction and enjoyment. We feel 
sure of the instruction, as that depends upon you ; as to 
the enjoyment, we tru^ that. the entertainments provided 
in the programme will prove agreeable diversions. Gen- 
tlemen, I again wish you a hearty welcome. I have 
now the honor of calling upon His Worship, the Mayor 
of Montreal, the Honorable James McShane, who will 
now address you. (Applause.) 



ADDRESS OF MAYOR McSHANE. 



Mr. Presidenty Ladies and Gentlemen : When my 
friend, Mr. Bovey, who just sat down, said that he would 
introduce me to the audience, and that I would make an 
address, I think he made a misstatement. I am here as 
the Mayor of Montreal, and I have but a few words to 
say to you. Some few months ago, Mr. Cornveau, a 
native of the city of Montreal, a French Canadian, 
called upon me one day at the City Hall, and asked me, 
as Mayor of the city, if I would, in my own way, endeavor 
to give him some encouragement to ask your body to 
make Montreal your next place of meeting. At that 
time I gave him a letter, and I believe that Mr. Corri- 
veau (I do not see him here to-day) has only done his 
part. I know that there was opposition, and I think 
that St. Louis, and other places in the United States, 
had sought to take you there, but Montreal has suc- 
ceeded in bringing you here, and now, in the name of 
the citizens of Montreal, I offer you a hearty and sincere 
welcome. (Applause.) I am sure that the citizens of 
Montreal will do what they can to make your stay here 
as pleasant and agreeable as possible. I am not going 
to speak of the great good that your Association has 
done, and will do in the future, because there are some 
gentlemen upon this platform, gentlemen who are a 
credit to any country from which they may come, who 
will speak to you upon that subject. But I can assure 
you that if I understood all the facts I might make a 
humble effort to say something to you upon the ques- 
tion ; but I would sink into insignificance when you hear 
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the gentlemen who are to come after me, and who will 
speak to you upon the great subject which you are here 
to consider. Therefore, I will just content myself with 
saying to you again that you are most welcome among 
us, and that the people of the city of Montreal will do 
all that they can to make your stay with us as agreeable 
as possible. (Applause.) 



; n. 



ADDRESS OF SIR DONALD SMITH. 



Mr. President, Officers and Members of the National 
Electric Light Association, Ladies and Gentlemen : 
You have already heard words of welcome from the 
President of the Citizens' Association, and also from 
His Worship, the Mayor of Montreal, spoken in more 
appropriate terms than it would be possible for me to 
use. My own words are not required to give you a 
hearty welcome, but I do assure you, for my fellow citi- 
zens and for myself, that we are delighted to have you 
with us, and that it gives us the greatest satisfaction to 
find that you have honored us by coming here on this 
occasion. I do assure you that we appreciate very highly 
having you amongst us. Nothing can be of more bene- 
fit, nothing can tend more to induce cordiality between 
the peoples of one nation and another, than such conven- 
tions, such comings together, such communings, as we 
are to have here on this occasion. * We hear occasion- 
ally of such things as a union, and there may be different 
views as to whether it may be beneficial or otherwise, 
I have no doubt there are such in the United States, 
and also in this country. But, be that as it may, I am 
one of those who believe that a coming together, as on 
this occasion, of the peoples of different countries, and 
especially those who are neighbors together, as we are, 
and who have such constant and such great relations 
with each other in trade, and in every respect, cannot 
but clear away many of those cobwebs and many of 
those ideas which we have had of each other, and which 
were entirely erroneous. (Applause.) And I am sure 
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that the welcome which you will have here from the 
people of Montreal will be as sincere, as earnest, and 
as cordial, as it would be possible that any welcome could 
be. As we shall have the pleasure of meeting again this 
evening, I believe, amongst others, I may then be with 
you and see the great advance that has been made in this 
science of electricity, see how, by the power of man, it 
can be controlled ; and that, although, when left to itself, 
it is capable of doing injury such as we cannot calculate, 
yet, when under proper restrictions, it is capable of 
almost turning the world upside down in every thing 
that is for the benefit of mankind, even so should we be 
in welcoming such gentlemen as you, sir, and those who 
have come here, not only to interest, but to instruct us ; 
and I will only again, before sitting down, say that you 
have a most cordial welcome from the citizens of Mon- 
treal, and that we only wish to know how we can make 
pleasant to you, in the best way in our power, your visit 
amongst us on this occasion. (Applause.) But, before 
sitting down, I would say that we have had communica- 
tions from His Excellency, the Governor-General of the 
Dominion, Lord Stanley, which express very great re- 
gret at being unable to be here to join in doing honor to 
you to-day, on this occasion and this evening, but he has 
made a point of arranging his engagements so that we 
shall hope for his presence at the banquet which our citi- 
zens will have the honor of tendering you on Thursday 
(Applause. ) 



ADDRESS OF SIR WILLIAM DAWSON. 



Mr, President, Ladies and Gentlemen of this Asso- 
ciation : In tendering you a cordial welcome, not only 
from McGill University, but, I think I may say also, 
from all teaching bodies in the Dominion of Canada that 
are interested in the practical and applied sciences, I 
only recognize what all of our universities and colleges 
are now bound to recognize, that in the presence of an 
association like this we are in the presence of a great, 
growing, and coming profession, and one which, more, 
perhaps, than any other, has served to bring to the notice 
of the world the great advantages that may arise from 
the prosecution of the physical sciences. Your science 
was prosecuted for a long time before much was 
known of its practical applications, but in the present 
day, as you know, and in the last few years, this great 
subject of practical and applied electricity has not only 
come to be something wonderful in the growth which it 
has presented with regard to its own special develop- 
nnents in telegraphy, in lighting, and in other matters of 
that kind, but also because it has been, young though it 
is, lending a hand to older scientific professions* We 
find now that the civil engineer, the mechanical engineer, 
the mining engineer, the metallurgist, and the assayist, 
all of them, are under obligations to the electrical engi- 
neer, and it is now extending its hand — this young giant 
which has grown up amongst us — to all the older 
branches of our scientific professions, and it is making, 
more than ever before, the subject of the physical sciences 
one which is attracting the attention of the community, 
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and young men are endeavoring more and more to 
qualify themselves to enter professions of this kind. 
That gives us in our university a good reason, and gives 
all universities everywhere a good reason, for recognizing 
such an association as this by offering it a cordial wel- 
come ; and which we in McGill University are entitled 
to do the more especially on this occasion, because you 
honor our academical town with your presence. That 
we consider to be a great honor ; and not only so, but 
you come at a time when we in McGill University are 
expecting, at the next session, through the liberality of 
one of our great benefactors here in Montreal, to be able 
to establish for the first time, in a thorough and efficient 
manner, a course of electrical engineering (applause), 
and in which we hope to have many of our young Cana- 
dians emulate the skill and success which you, gentlemen, 
and others on the other side of the line, have so emi- 
nently shown in this great and rising profession. And 
so, on behalf of McGill University, and, I may say, in 
behalf of all educational interests in Canada, I have the 
greatest pleasure in offering you a kindly welcome, and 
in saying that we shall do all that we possibly can to 
make your stay here as pleasant and as profitable as 
possible. (Applause. ) 



ADDRESS OF ALDERMAN CLENDINNING. 



Mr, President, Ladies and Gentlemen of this Society : 
A hearty welcome has been tendered to you by the 
leading men of our city — His Worship, the Mayor, the 
President of our great educational institution, and by 
other gentlemen — and it remains merely for me, as an 
Alderman, in behalf of the Aldermen, to tender you a 
most hearty welcome. I need not say that Montreal 
feels especially honored by your presence. I think when 
it is borne in mind that the great cities of your own 
country competed for the honor of your session and that 
you gave Montreal the preference, Montreal ought to 
feel especially proud of your coming, and I say, in behalf 
of the Aldermen, and also, in so far as I may speak, in 
behalf of my fellow citizens, that I think nothing will be 
left undone to make your stay amongst us as pleasant as 
it can be. You represent a science which has changed 
the entire face of the commercial world. There is prob- 
ably nothing that has contributed so largely in this respect 
within the last century, or that has so changed the entire 
condition of things in the commercial world as has elec- 
tricity. I think that you gentlemen on the other side of 
the line have astonished the world with the usefulness 
which you have proved can be brought out of electricity. 
I am sure that you have but just opened the door, and I 
do not think that anybody can tell what is coming in the 
future. I am sure that there are a great many more pur- 
poses which you are going to serve by and by. I wish 
you all success, and I tender you a very hearty welcome. 
(Applause.) 



ADDRESS OF HON. JUSTICE WURTELE. 



I can only say that I repeat the welcome that has 
been already extended to you. I did not expect to be 
called upon to make any remarks. I merely came in be- 
cause I thought as many as possible of our citizens 
should turn out to do honor to this occasion. (Ap- 
plause.) 



ADDRESS OF EX-MAYOR BEAUGRAND. 



Mr. President, Ladies and Gentlemen : I really do 
not know that I have much to add to what has been 
already said. So much of welcome has already been 
tendered you that nothing is left me to say upon the 
subject, were it not that I probably represent here the 
French element. I presume that you are aware that the 
City of Montreal, with a population of 250,000, has 150,- 

000 French, which we call a majority at election time. 

1 am sure that the French population of Montreal are 
very happy to join their friends of other origins in 
tendering you a hearty welcome, and, so far as the 
French are concerned, I suppose that I do not need to 
recall to technical men like those who are present, that 
there are in the history of French science the names of 
such men as Vesey and Jablochoff, and others, who have 
done a few little things in electricity, and have done 
them in such a way that their services are recognized 
and appreciated by Frenchman and Americans alike. 
This has been done in the past, and I am sure it will be 
in the future. I am sure that on this occasion of your 
visit here you will meet none but smiling faces among 
the French Canadians of the City of Montreal, and I 
assure you once more of their very hearty welcome, a 
welcome from all, irrespective of nationality. I doubt 
not that in your exhibition every citizen of Montreal will 
not only see, as Sir William Dawson has said, a very 
interesting exhibition, but many things that are very 
instructive ; and that your presence here, and your visit 
to our city, will be the occasion of giving us great pleas- 
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ure, and of teaching us things that we do not know 
quite so well as our brothers across the line, the 
Americans, because they are practical men, who are 
applying the sciences so as to get money out of them, 
and their reputation is made in that way. So far as 
electricity is concerned, there is probably no country in 
the world that has gone so far as they have done. I 
have had occasion, in traveling out West for the last 
few years, to observe this ; and, wherever I have gone, 
even away out in the Rocky Mountains, I have found 
your appliances there, making money, lighting the peo- 
ple, and advancing civilization. There is no doubt at 
the present moment that the great power of the future 
is electricity, and we are very happy to see here the van- 
guard of Americans who come to represent it in our 
city. We tender them a hearty welcome once more. 
(Applause.) 



ADDRESS OF ALDERMAN CUNNINGHAM. 



Mr. Chairman and Members of the Electrical Asso- 
ciation, Ladies and Gentlemen : I can only endorse 
what has been said by the previous speakers, and what, 
to my mind, they have said so well. I am a very poor 
authority on electrical matters, notwithstanding I have 
sense enough to know that electricity will revolu- 
tionize our machinery, and that, instead of horse 
and steam power, electricity will be the motive 
power. As I said before, I am no authority on elec- 
tricity, but perhaps I might say a few words of explana- 
tion as an Alderman. I am pleased to know that this 
meeting takes place in our city, but, as an Alderman, I 
am sorry to say that many of our streets are not in such 
a condition as we wish them to be. (Laughter.) Yet, 
to our visiting friends I will say that they can see that 
we are doing a great deal in the way of permanent pave- 
ments, and that in a short time our city will be in keep- 
ing with modern cities. Ladies and gentlemen, when 
this meeting is over, and when it is a thing of the past, 
I hope you will have every reason to congratulate your- 
selves on having selected the City of Montreal for the 
meeting. And perhaps it might not be out of place if I 
were to say, on behalf of the citizens, that they owe a 
debt of gratitude and of thanks to the members con- 
nected immediately with this Association (I mean Pro- 
fessor Bovey, Mr. Corriveau, and others) who have 
worked to bring this meeting here and to make it a 
success. As far as I am concerned, I will do all that I 
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can, in order to make your visit among us agreeable, and 
I hope that when you return to your homes you will 
carry with you pleasant recollections of the City of 
Montreal. (Applause.) 



ADDRESS OF MR. RICHARD WHITE. 



Really, Mr. Chairman, I can only say '* ditto." So 
much has been said, and so well said, that I think you 
would much sooner listen to the addresses of the mem- 
bers than to any further word of welcome. I do not 
think that I can add anything to what has been said, and 
I can only express my hearty sympathy and accord with 
the sentiments expressed by others. 



RESPONSES. 



By President Huntley. 

United States Consul Knapp. 
Hon. E. a. Armstrong, and 
Mr. Erastus Wiman. 



President Huntley : Mr. Chairman, Ladies and 
Gentlemen : For the first time in its history the National 
Electric Light Association meets on other than its native 
soil. Yet, even in so doing, it but adds new evidence to 
the feeling in the breast of every electrician that his art 
is foremost among the influences tending to promote 
human intercourse and break down the walls of separa- 
tion. Coming, as do our members, from every State in 
the Union and the Dominion of Canada, and representa- 
tive as they are of all the varied agencies and methods 
for the distribution of electric light and power, it affords 
me the greatest pleasure to acknowledge in their name 
the fraternal welcome with which we have all been re^ 
ceived, and the lavish hospitality that makes us at home 
in this noble Dominion and in its magnificent City of 
M ontreal. (Applause. ) 

From the fact that the invitation was so cordial, and 
that the reception has been so warm, I can but infer that 
the Association enjoys here an intelligent appreciation 
of its work, its objects and its aims. Permit me to say, 
therefore, that the Association asks for itself, during the 
coming week, a kindly tolerance of its technical papers 
and discussions, hoping that the large exhibit of electri- 
cal apparatus of the latest and most perfected character 
may make amends for the somewhat abstruse nature of 
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its proceedings. If the earnest and practical quality of 
our dealing with the great questions of electricity shall 
in any wise stimulate electrical work in Canada, and lead 
to the utilization of its great water powers and coal beds 
in light, locomotion, power and heating, we trust it will 
be accepted as, at least, some acknowledgment of the 
manner in which we have been so generously greeted. 
(Applause.) 

I have the honor of calling upon United States 
Consul General Knapp to say a few words to us in behalf 
of the United States. 

United States Consul Knapp : Mr, President 
a7id Members of the National Electric Light Associa- 
tiony Ladies and Gentlemen : It affords me great 
pleasure to be present and participate in the exercises of 
this afternoon, and I am sure that you need no words 
from me, after those which have been uttered by' the 
several gentlemen who reside in the City of Montreal, to 
assure you of a most hearty welcome, and I am certain 
that I can speak for the members of the Electric Light 
Association in saying that should it ever be the lot of 
citizens of Montreal to visit their cities, they will give 
you a loyal and elegant greeting. But I assume that it 
is with the gentlemen who have spoken from the City of 
Montreal, as it is with me, one of the best thoughts con- 
nected with your coming here that you have come in a 
most gallant way, that you have brought with you those 
whom we all like to see, the ladies, and so I will say for 
the City of Montreal and her citizens that we bid, also, a 
loyal and royal welcome to the ladies who come with 
this National Electric Light Association. The associa- 
tions of this hour are suggestive of two-fold congratula- 
tion ; first, congratulation to the City of Montreal that 
she has the privilege of having so royal a guest and one 
so worthy of her hospitality as this National Electric 
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Light Association; an Association, which, although young 
in years, embraces in its membership men who have be- 
come famed in their works, men, whose success in the 
great fields of science and invention have become the 
proud heritage of mankind; an Association which has for 
its purpose the development of one of the grandest 
sciences known in this nineteenth century, a science 
which in its development and in its application is for 
our good, ministering to the wants of humanity, and 
also ministering to the wants of nations. 

But while I congratulate the citizens of Montreal in 
having so royal a guest, I may also congratulate you who 
come from the United States in having a host so royal 
as is the City of Montreal. Let me say to you as visits 
ors of my own nationality that you realize that it is a city 
justly famed — a city where mercantile and manufactur- 
ing industries tell the story of prosperity — a city made 
beautiful and interesting by historic spots, by noble 
monuments, by stately edifices, where churches of every 
denomination point toward Heaven their spires of faith, 
and where institutions of learning like McGill College 
rise and shed their rays of light through this Dominion, 
to other nations and to the world. You will also find it 
a city whose citizens always have the hand of welcome, 
the word of greeting, and the heart of friendship for the 
representatives and for the people of the United States. 
And so I say that this is an hour for mutual congratula^ 
tions and felicitations, and as I join in them and, in one 
sense, bid you welcome, in another sense, if I may be 
permitted, I will express to the citizens of Montreal 
your gratitude for this royal greeting, and I beg to ex- 
press the hope that as your stay will be pleasant, so 
your Convention will be one of profit to you as individ- 
uals, and of advantage to the great science you represent, 
and through it all we shall realize better than ever before 
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that we are all citizens of two countries which are, and 
will continue to be, royal friends. (Applause.) 

Judge Armstrong: To you, Mr. Chairman, the 
chief magistrate of this city, to this Committe, who so 
kindly and so cordially bid our Association welcome, 
I am called upon, by the man whom we have learned to 
obey, to respond. I can promise you in advance that 
the response you will receive from everyone wearing the 
ribbons will be much more cordial, much more apprecia- 
tive, much more expressive, than any words that I can 
use, because it will be an active gratitude. Mine is none 
the less sincere, none the less hearty ; and, as I have list- 
ened to these cordial words that have come to us, I have 
realized again, and more fully, I think, than ever before, 
what electricity does. It has been called the great an- 
nihilator of space, that thing that reaches its destination 
as soon as it starts. It is evidenced here to-day that it 
can annihilate State lines ; that with it no peoples are 
known, only one people ; that no communities are 
known, only one great family. We, therefore, appreciate 
most heartily the welcome you have given. You have 
asked why we should leave the cities of the States, where 
we peculiarly belong, it is claimed, and come here. Do 
you know who your representatives were whom you sent 
down to invite us to come ? If you do know them, as 
we have learned to know them, you will know that we 
could not help coming. (Applause.) They promised 
us well, but we have already received much more than 
they ventured to promise. Had they told us what you 
have told us here to-day, we would have begun to sus- 
pect that their promises were too fair ; the allurements 
were too great, and we would have been afraid to come. 
They just told us enough to induce us to come, and we 
are glad that we came. 
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I would not dare, I suppose, across the line — I have 
heard you refer to some line here — I would not dare, I 
suppose, across the line, to refer to the thing that Sir 
Donald Smith referred to, but I imagine I can venture 
to do it here, because I have understood since I have 
been here that there are no politics whatever in the 
Dominion. (Laughter.) The McKinley Tariff Bill 
was referred to, and I heard a great many ladies com- 
plaining when they were crossing that line, and I would 
like to say to them that the examination was not on 
account of the McKinley Tarijff. (Laughter.) I find 
that Montreal is all that has been claimed for it. I 
stood upon Mount Royal and overlooked as fine a scene 
as ever my eyes beheld. It was indeed a Royal view. 
Spread out before me was a scene of marvelous beauty. 
We saw the magnificent buildings, the great churches,, 
the industrial establishments. We saw here and there 
the evidences of stupendous enterprise, and we learned 
that this is indeed a city of great progress and a place of 
great enterprise. But I was greatly surprised that you 
had not learned one thing over here so well as we could 
teach you across the line. I heard your ex-Mayor say, 
in speaking for the French Canadians, that 150,000 was 
a majority of 250,000. Now, we can find many ward 
politicians down our way who can show you how that 
majority can easily be overcome. (Applause.) We do 
not count majorities in that way at all, and I am sur- 
prised, with all your enterprise, with all your advance- 
ments, that that is one thing that you have not yet grown 
on Canadian soil 

This welcome, though, my friends, that we have re- 
ceived — as I saw the earnest expressions on the faces I 
knew, as men can know, that these words of welcome 
came from the heart. I looked down here at this badge 
and I saw the two flags, distinct and separate, standing 
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out clear, but under the button bearing our name there 
was some sort of connection, it was completed there. 
The flags stand distinct, representatives of distinct States, 
and yet they meet at a common centre, they meet at a 
common point, they have a point of contact where they 
are all interested. They meet around this circle where 
there is no people known, no government known, only 
the good of mankind as mankind. (Applause.) 

And glad am I to meet with such an assembly ; glad 
am I to take part in such a community. When such 
assemblies gather, when such communities meet, when 
such interests are brought together, then you may know 
that all the dickering of politicians, that all the selfish 
enterprise of sovereigns or sovereignties, that everything 
that may be done by individual ambition or individual 
avarice, must give way to that thing that speaks so well 
for common humanity — that one enterprising feeling, 
that one desire, that one earnest hope to benefit the 
people of the whole world and advance them all as one 
community. I, therefore, particularly appreciate the 
welcome — the Canadian welcome — that is given to this 
Association. I particularly appreciate the fact that we 
are here assembled ; and, while I never mean to forget, 
nor do you wish me to forget, that my allegiance is owed 
somewhere else, I am proud that upon this great conti- 
nent there is a people of such enterprise, such energy and 
such ambition, as I have been permitted to see in the 
few hours that I have been here. I rejoice with you, 
my friends upon this Committee, on the promising 
future that you see for Canada. I rejoice, because what 
does you good will do us good, what is good for us will 
be good for you, and what is good for you will be good 
for us. Our community of interest is great. I am glad 
that we can meet here with you, and I feel, in the lan- 
guage of the German doctor, whom I heard speak at 



one of the International medical conventions; he was 
speaking, and he desired to express how he enjoyed 
being there. Seeing his own flag from his window, he 
said it made him feel ver\' homely : and the words that I 
have received from you here, and what I have seen float- 
ing over the hotel where we stop — the banner of our 
countr>' — seeing it over McGill College — seeing all 
these thingp has made me feel ver}' homely^ and 
when one of your aldermen came out and, after join- 
ing in the welcome, began to apologize for your 
streets, I felt entirely at home, k Laughter. ) We have 
been greatly libeled as a people, and will you permit me 
to make this inquiry- ? It is Siiid that as Americans we 
want even thins:, and 1 am inclined to think that some 
of this Committee may have had that same notion in 
mind when they came and extended this welcome, be- 
cause they did not propose to leave amthingto be asked 
for, they have given us the whole thing, and I only ques- 
tion in my mind whether or not it was because of that 
libel upon us as a people. I trust that that may not 
be so. 

Now, one word more. One of the speakers con- 
gratulated us because we brought the ladies along with 
us. That proves conclusively that he has not been at 
our electrical cv^nventions heretofore, and I am sorrv to 
say that it proves that he does not know anything about 
the science of electricity. Ask any one of these bright 
elect rical eniiineers — and vou will obser\'e that most of 
these electrical enirineers are voun^r nien — ask anv one 
of these enirineers what he could do without an attach- 
ment. Ask him to tell you how necessarv* it is to have 
both jx^siiive and negative currents, and ask him also 
alx^ui the essential character of a switch. (Laughter.) 
Ask him about any of these things, and then never again 
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will it be noted as a matter of mark that ladies are 
attending electrical conventions. 

I speak not merely formally when I say to your 
Worship, to the Chairman of this Committee, and, 
through them, to the citizens of Montreal — I speak not 
merely formal words when I say that in our hearts we 
deeply appreciate this welcome. A more cordial 
welcome this Association has never received ; a more 
hearty reception has never been given ; and, coming at 
this place, at this time, and under these circumstances, 
we deeply appreciate it. 

We have gone about your beautiful city — and I want 
to say right here that I went to ten churches yesterday, 
and I understand I have yet 66 to visit — as we go 
about your beautiful city and see the good that you have 
here, and see the enterprise that you have here, and see 
the works of beneficence and benevolence that have been 
inaugurated here ; as we see all these things and receive 
such warm words, such hearty greetings as you have 
brought us, we promise you that in so far as in us lies 
we shall make this Convention the banner convention in 
the history of the National Electric Light Association. 

Mr. Erastus Wiman : Mr, President y Ladies and 
Gentlemen : I could not resist the temptation to spend 
a few hours in Montreal to act in a double capacity. A 
resident, and a member of this Association in New 
York, I wanted to come here and partake of the hospi- 
tality of the city in which I spent some of the happiest 
years of my life, and in which, perhaps, I am better 
known than any man that ever left it. In another 
capacity, I want to come as a Canadian, and to say a 
few words of welcome to the men with whom I have 
been associated in the latter years of my life in the great 
country on the south — to say how glad we Canadians 
are to see you here among us. There is nothing in the 
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world that is so productive of good as the mingling of 
these two races together. If they met more often, if 
they understood each other better, if they comprehended 
the great good that is in both, better conditions would 
prevail and a larger charity and a better trade and a 
greater progress would come in everything. But I come 
to-day in this double capacity simply to testify, as I 
think no other Canadian can testify, to the Canadians 
themselves what a marvelous brood of young fellows has 
sprung up in the last five years in connection with elec- 
trical engineering and electrical propulsion. It seems to 
me as if a new creation had dawned on the world. I 
want to sav to mv vouns: Canadian friends what a beau- 
tiful thing it is to think that out of the great cities like 
Chicago, St. Louis, Boston, Providence, New York, 
and all over, there should come such a representative 
group as we have here to-day ; so representative of the 
great growth of science, such wonderful achievements as 
they have been the instrumentalities of performing. I 
am glad to stand before you in this double capacity-r- 
first, as a member of this Association, to thank the 
gentlemen for the hospitality extended to us, and secondly, 
as a Canadian, to. thank you for coming to my native 
land. I think I can say to Americans here that great as 
has been the progress of electricity in the United States, 
the Canadians have shown an appreciation of it greater 
almost than that of the people of the United States 
themselves. I doubt if any system in the world is more 
perfect than the system of telephones in Montreal and 
Toronto. I doubt if any city in the United States has 
such a development of that marvelous instrument as 
these two cities have. As to the telegraph service, some- 
what connected with it as I am, I believe I may say this, 
that there is a larger mileage of wire, a greater number 
of offices, and a greater number of messages transmitted, 
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in proportion to population, in Canada than any other 
country in the world. I can say this, too, that a lower rate, 
a cheaper price for transmission, is uniformly afforded in 
the Dominion of Canada than in any other country in 
the world, taking distance into consideration ; so that in 
telephony and telegraphy, electricity has found in this 
continent, in this Canada of ours, its greatest develop- 
ment. I would like to say to Canadians, though, that in 
certain things a greater progress has been made in the 
the United States than here ; and that is one idea I had 
in asking to speak to you to-day, namely, that I should 
draw your attention to the marvelous growth in the 
United States of the use of electricity in the street rail- 
way. It seems to me that no one thing has grown with 
such rapidity as the value of real estate wherever there 
has been an electric railway introduced. I know that it 
is alleged that the United States have, more than any 
other country, the power to create wealth. I know that 
last year we produced in that country eight millions of 
bales of cotton which sold at a price of $400,000,000 ; 
a sum greater than all the gold mines in the world pro- 
duced in five years. I know we mined ten million tons 
of iron and I know we produced this year an enormous 
crop of wheat. These are great accumulations of wealth, 
but they sink into insignificance compared with the in- 
creased value in real estate wherever an electric railway 
is promoted. There has been a greater advance in 
Boston in the value of real estate by the establishment 
of the West End Railway than Boston ever made by 
any other influence. I saw in Minneapolis and St. Paul — 
those two wonderful rivals that we see struggling to get 
ahead of each other all the time — a greater growth in 
values and a more perfect system of communication 
than by any other means possible ; so at Tacoma ; so at 
Spokane. It is strange that in Montreal, of all cities in 
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the world, that is only beginning to be realized. I want 
to impress Montreal, and also other cities, with the great 
advantage that comes from this marvelous method of 
propulsion. I want to impress on my friends in Canada 
the advantage that the electric system has in the trans- 
mission of power. I was in Boston on Friday, and 
stood in one station which had a potential of 20,000 
horse power ; a power so vast as to be almost beyond 
human comprehension. Fancy, if you can, 20,000 
horses under one cover, saddled and bridled and ready 
for a start. Fancy the forces that were latent in that 
potential under that roof ; and yet, away off in some dis- 
tant avenue, by some delicate wire it was necessary only 
to touch the button and the power did the rest. So it 
would be in Montreal. It seems to me I do my duty as 
a former citizen of this place, and still somewhat inter- 
ested in it, in drawing the attention of the residents here 
to the fact that they possess potentialities of power 
almost beyond any city in the world. In the great 
Rapids above them and below them are forces, which, 
if applied by electricity, would be of the greatest advan- 
tage. I know of no city that has such enormous facili- 
ties for the creation of electricity as this city has. I 
know of no place in which power can be transmitted so 
perfectly and completely as in this city ; so that a deli- 
cate current transmitted by a wire might work a fan in a 
sick room, and in the next block might lift a trip hammer; 
so that a sewing machine, or a half a dozen of them, or 50 
of them, or a factory, could be run from the St. Lawrence 
and Ottawa by the transmission of this power. An 
optician might grind the most delicate piece of glass in a 
small lathe before him, and even the running of a sewing 
machine and the rocking of a cradle might all be done 
by electricity. I think I can see in the marvelous 
growth of that power that the French race will even in- 
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crease by the facility of rocking the cradle by electricity. 
Perhaps when that day comes the census will tell a 
different tale. I hope it will. At any rate, we want 
something to stimulate this country to grow a little faster. 
I have great gratification, indeed, in believing that 
you will have a most joyful time. So far as the city 
itself is concerned, I have the belief that your presence 
here will stimulate and draw attention to this question 
of, not only having every street equipped with electric 
railroads, but making every ripple on the rapids contri- 
bute to the wealth of the city. I cannot but think that 
the great progress that electricity has made, and your 
presence here, will bring popular thought and popular 
opinion to bear on this question of the use of this 
tremendous force that now lies idle, so far as its trans- 
mission is concerned. If that should occur, it would all 
be attributable to the fact that the National Electric 
Light Association held its meeting in the city of Mon- 
treal. Montreal has facilities for manufacturing greater 
than any other city in the world ; it has got raw material 
at its hand ; it has got the cheapest and best labor ; it 
needs only the touch of electricity to make it the greatest 
city and the greatest country under the sun. (Applause.) 



Pir^iiilr^iU (*. U. Huntley then addressed the Conven- 

PRKSIDKNT HUNTLErS ADDRESS. 
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I take it that it is now pretty well recognized among 
intelligent station managers that the day is past when 
they can limit themselves to one class of service or 
apparatus to the exclusion of all others. To obtain the 
fullest measure of success and the largest return from the 
capital invested, they must be ready to supply any de- 
mand made upon them. As a result, the successful 
station even to-day is gradually assuming a composite 
character. This compositeness is manifesting itself, first, 
in the variety of apparatus, as a result of the selection of 
the machines best adapted to a given class of work, and 
independent of any particular system. One cannot help 
seeing in this change from early practice a step towards 
increased efficiehcy of station operation, as well as a good 
reactive effect upon the manufacturers of apparatus. We 
are thus all placed on a common basis of competition. 
But, besides a compositeness in detail, signs are not 
wanting that no one method of distribution from a cen- 
tral station can, in the large majority of cases, be 
adequate to the demands that are made upon us, and 
that to meet them in a manner to insure a profitable 
business, requires a flexibility and variety in methods of 
distribution, the full extent or which is to-day hardly 
recognized. To reach the full limit of its usefulness, the 
central station should avail itself of methods which, I be- 
lieve, will finally resolve themselves into what may be 
called the **Zone System" of distribution. 

The idea embodied in this zone system can best be 
explained, perhaps, by taking a concrete, practical ex- 
ample, and for this purpose the present occasion makes 
the City of Montreal an interesting one. Setting aside, 
for the moment, the possibility, and even the probability 
of the transmission of electrical energy to the city from 
the power obtained at Lachine Rapids, we will assume a 



station erected at the water front of the harbor, as indi- 
cated on my diagram. It will, I believe, be g^ntedthat 




up to within a distance of one third mile radius the three 
wire, low tension, direct current system of distribution 
answers fully every requirement of simplicity and econ- 
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omy; and hence, if, with the station as a center, we draw 
a circle having a radius of one-third mile, we shall have a 
** zone " supplied in the most economical manner for 
every class of light and power apparatus now familiar 
to us. 

Coming to the districts beyond the first zone, we are 
necessarily obliged to have recourse to higher potentials 
for the feeders (and the selection of the proper potential 
is a matter of simple calculation ; we may, for the sake 
of this argument, call it 500 volts). Continuing in this 
way, in steps of 500 volts, successive zones, half a mile 
across, might extend, in the aggregate, to several miles 
without reaching the limit of potentials which have been 
found to be perfectly feasible in practice. 

In the example, no reference has been made to the 
nature of the current employed or to the method of local 
distribution. Evidently, we may readily resort to the 
alternating system,employing converters to reduce or raise 
the potential; or to the direct current, reduced from high 
to low by motojr-dynamos. Either one is perfectly 
practicable. Perhaps some of our new school of elec- 
trical engineers will show us how to use the same circuits 
for both alternating and direct currents. 

But, whatever sytem be employed, I deem it proper 
to record here my conviction that the most economical 
way to distribute the current to the consumers at the point 
of delivery, is by low pressure conductors, in contra- 
distinction to the plan now generally in vogue of giving 
each customer a converter of his own, or, in the direct 
system, a separate motor-dynamo. I need not here en- 
large upon the train of reasoning which has led me to 
this conclusion, but I may remark that I am strengthened 
therein by my own experience in Buffalo, where we are 
now introducing gradually 200 light converters, and re- 
placing the smaller ones heretofore employed. Nor do 
5 
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we pro|K>sc to stop there, but expect to install converters 
of still higher capacity, distributing the current to a 
numlier of customers by low pressure mains centering at 
the large converters. As addressing myself to practical 
men, I need not refer to the fact that it costs practically 
no more labor, etc., to put up a 200 light converter than 
it does to put up a 10 light converter, while the initial 
cost per light is less in the case of the larger converter. 
In these conclusions 1 am only recommending for large 
American areas what, I believe, is now recognized abroad 
by Ferranti and others, whose work, like our own, will 
eventually lead to the establishment of large converter 
sub-stations, from which low tension wires will supply 
the surrounding districts. 

The allusion made to the motor-dynamo system for 
converting the direct current from high to low potential, 
may to some appear nothing more than the citing of a 
possible method, in view of the existence of the alternat- 
ing system, well tried and already at hand. But, with- 
out wishing in the least to detract from the merits of 
this system, which has probably done more to popularize 
electricity than any other. I cannot, as a practical man, 
conceal from myself the fact that, taking everything into 
consideration, the low tension, direct current system of 
distribution is the most flexible within its area, and 
serves the greatest variety of purposes. I do not think 
that any one can successfully contradict the assertion that 
to-day no other system can, with equal efficiency, take 
care of arc and incandescent lamps, motors, large and 
small, storage batteries, electric heaters, etc. 

In making this statement I desire to be understood as 
referring to the present condition of the art, the only 
condition which, as practical men, we ought to consider 
in matters of this kind ; but I hope the time vriil soon 
come when the same can be said of the ahemating 
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system. There are still other methods which suggest 
themselves by which the *'zone " system could be effectu- 
ally carried out, but those indicated are sufficient to 
demonstrate the idea I have endeavored to convey. 

After the intelligent station master has decided upon 
the nature of his apparatus and the initial capacity of his 
station, his most important consideration is the allowance 
to be made for future growth. Look back, some of you, 
and recall the mistakes made which were brought about 
by the enormously rapid growth of the industry. I need 
not go out of my own experience for such an example. 
Less than two and a-half years ago we erected in 
Buffalo a new station considered far too large for even the 
most extended future growth. Some of my colleagues 
shook their heads. Yet to-day it is being worked to its 
fullest capacity and provision will soon have to be made 
for more facilities. 

What, then, may be asked, shall we determine upon 
as the unit time limit of growth for which provision 
should be made ? Shall we build our stations sufficiently 
large to take care of the demands of five, ten, or twenty 
years hence ? This is a most serious question, and one, 
to my mind, as important as the selection of the proper 
station apparatus itself. I note the erection of several 
stations abroad, and some here, designed to supply the 
demands of fifteen or twenty years hence. Without 
wishing in any way to detract from the laudable enter- 
prise and faith exhibited by the promoters of these 
stations, a calm survey of the past, present and, prob- 
ably, future condition of the art leads me to believe that 
the setting of so long a time limit as fifteen or twenty 
years is inadvisable. I need not remind you in detail of 
the changes in methods and apparatus which have been 
effected during the last five years, by which the efficiency 
and output of our stations has been increased, and, if to 
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this we add the fact that already new methods, such as 
those pointed out by Mr. Tesla, may at any time increase 
the present lamp capacity of our stations five and ten fold, 
I think we may be justified in placing five years as the 
limit of time, to make provisions beyond which may in- 
volve expenditures, the benefits of which may not be 
realized. 

These are matters we are endeavoring to settle for 
ourselves. It is to our interest to settle them. So, too, 
with the underground question — but there we have 
gratuitous advice, assistance and abuse, to such an extent 
that less progress is made than in any other part of the 
work. We all want to put our wires underground where 
the number is so great as to make them unsightly or un- 
wieldy, and not a few of us have been parties to experi- 
ments now written off to profit and loss. As soon as 
the time arrives when every house has its wiring as a 
matter of course, just as now it has piping for water and 
gas, it will be comparatively an easy matter to lay down 
comprehensive underground systems. But at the present 
time, the customers for current are scattered, and not 
continuous. The man with enterprise enough to take 
electric light and power soon moves into a larger store. 
His successor does not want the service, but gropes along 
with kerosene, or spoils his goods with gas. Cutting 
out disused underground services is an added risk and 
expense, and lo lights could be installed on overhead 
circuits for $io, where with underground the cost would 
be $50. It follows that in any city — Buffalo, for ex- 
ample — we shall not make one underground connection 
where with overhead wires we shall have made 20. Now, 
are the public or are we the greatest losers ? The public, 
I think. It is as unreasonable, in most instances, to de- 
mand underground wires as it is to expect every railroad 
to make every crossing above or below grade. But for 
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our overhead wires, America would not be to-day the 
great land that it is of electrical triumphs ; and, Avhile I 
hail with delight every advance in the solution of the 
underground problem, I hope long to gladden my eyes 
with the sight of a pole well set and a wire well 
strung. 

Another stirring question of the hour is that of 
municipal ownership. Now, it has been taken for 
granted that electric light men are against this plan, 
tooth and nail. How absurd that notion is. Because 
we represent the latest development of invention and in- 
dustry, we certainly do not forfeit our pride as citizens, 
nor lose our interest in the advancement of social science. 
It would, in fact, be difficult to find a more progressive, 
well-known body of men in America to-day than they 
who have put their money and energies into electric light- 
ing. They are neither crusted nor cranky, but when any 
movement has been started for the betterment of the 
communities in which thev live, some of them have been 
at its head. Now, is it strange that such men should 
object to the confiscation of the properties they have 
built up and that are beginning to pay ? Is it strange 
that they should ask for these new theories in social 
economy to be tried on something else first? Many of 
them have grave doubts as to the accuracy of the figures 
that are supposed to prove that municipal plants pay. 
Others of us have great objection to any taxation, the 
proceeds of which are to set the municipality up in a 
commercial business; others, again, believe that the best 
results are reached in any industry when it is freest from 
political influences, and is left to the uplifting and per- 
fecting impulses of individual enterprise. 

I believe that the most conclusive answer we can make 
to the sophistic arguments of an ill-disguised socialism, 
presenting itself in this municipal ownership scheme, is 
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to give the very best service possible at the lowest rates 
compatible with fair profit. Some of the prices we now 
obtain are so low as to exclude any profit at all, es- 
pecially when repairs and reconstruction are considered. 
But here, again, we may help ourselves out by native 
wit. Every company in the ranks of this Association 
ought to ascertain for itself, at regular intervals, just how 
it stands as an industry. A good deal of apparatus in 
use is decidedly inefficient. Overhaul it. If necessary, 
throw it out and put in better. Above all, adopt a good 
system of book-keeping. It has been the source of 
much gratification to me to see in the pages of one of 
the leading electrical journals, recently, a most valuable 
series of articles on central station management and 
finances, by Mr. H. A. Foster. I trust that every elec- 
tric light man will read those articles, if, indeed, he has 
not already done so. The subject is admirably treated 
from the practical standpoint, and it is impossible not to 
derive good from the many hints and suggestions, while 
the various forms and blanks shown may be adopted 
with much benefit. Electric light securities are to-day 
far from enjoying the esteem in financial circles that 
they deserve. This is due, in a measure, to speculative 
investment and to over-capitalization in the past. But 
it is also attributable, very often, to the poor system of 
accounts employed, and I am glad to see the subject 
thus receiving attention. If we know what our current 
costs, we know what we can sell it for, and unless that 
information is obtainable from our office books, engineer- 
ing will go for naught and capital required for new work 
will stand aloof. 

In conclusion, I would urge that the Association de- 
termine upon meeting only once a year. Even if it were 
not impossible to recover in six months from such over- 
whelming hospitality as we are now the recipients of, I 



55 

believe that the time has gone by when half-yearly meet- 
ings were necessary. Once in twelve months is often 
enough for us to come together for the comparison of 
our experiences and the report of further refinements in 
the details of the industry. The mere fact that frequent re- 
unions are no longer necessary is in itself a hopeful sign, 
for it tells of stable and settled conditions of activities 
that now require our presence at home pretty well the 
year round. 

Gentlemen, I thank you for your attention, and I 
trust that your deliberations in the coming week will be 
characterized by the same earnestness which has char- 
acterized them in the past. 



ANNOUNCEMENTS. 



The President then read an invitation from McGill 
University to the members to visit the library, museum 
and buildings of the University ; an invitation from the 
Art Association of Montreal to visit their gallery ; an 
invitation from the Quebec and Levis Electric Light 
Company to visit its works at Montmorency Falls ; an 
invitation for a trip up the Richelieu River, and an in- 
vitation from the Harbor Commissioners to join them 
in a trip up the Lachine Rapids. The President added 
that there were also several garden parties, which had 
been announced and which were printed in the souvenir 
and would appear upon the daily bulletins. 

On motion of Mr. Seely, the invitations were re- 
ceived and filed, and a vote of thanks extended. 

The President : When the invitations were sent 
out, knowing that we would come to Montreal, the Ex- 
ecutive Committee instructed its secretary to invite as a 
body the American Institute of Electrical Engineers, the 
New York Electrical Society, and the Society of Elec- 
trical Engineers, of Brooklyn. I have their responses 
here, and the invitations have been accepted. 

We are also in receipt of a letter from the Director- 
General of the World's Fair, authorizing Mr. Homsby 
to represent them here in connection with the Fair. I 
believe he will be here to-morrow and will present the 
subject to you when the matter of the World's Fair 
comes up, for which we have a committee. 

I wish to urge upon every member to be present at 
our meetings. We have many interesting papers and 
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there is ample time for pleasure in the afternoon, and we 
should have every man, whether an associate or an active 
member, on the floor during the discussion beginning at 
ten o'clock and lasting until two, and I hope that to- 
morrow morning, and every other morning, you will all 
be here. 

There is no further business before us. 

The Convention then adjourned until September 8th, 
at lo A. M. 



ORDER OF BUSINESS. 



Tuesday, September 8th, 1891. 

Second Session, id a. m. 

1. Report. Committee on Amendments to the Con- 

stitution. 

Geo. B. Shaw, Chairman. 

2. Report. Committee on Relations between Manu- 

facturing and Central Station Companies. 
E. A. Armstrong, Chairman. 

3. Report. Committee on Data. 

A. J. De Camp, Chairman. 

4. Topic. ''World's Columbian Fair." 

J. A. HoRNSBY, of Chicago. 

5. Report. Electrical Section of Committee on Data. 

6. Report. Committee on Legislation. 

E. A. Armstrong, Chairman. 

7. Report. Committee on Underground Conduits and 

Conductors. 

M. J. Francisco, Chairman. 

8. Report. Committee on Safe Wiring. 

A. J. De Camp, Chairman. 



SECOND SESSION. 



The Association met pursuant to adjournment, Tues- 
day, September 8th, 1891, at lo a. m. 

The President : The first thing in order this 
morning will be the reading of the report of the Com- 
mittee on Relations between Manufacturing and Central 
Station Companies, of which Mr. Marsden J. Perry is 
chairman. 

Mr. Armstrong : Mr. President, there is a little 
error there ; we have been transposed. I am chairman 
of that committee, and Mr. Perry is chairman of the 
Committee on the World's Columbian Exposition. 
Before reading the report of the Committee on Relation 
Between Manufacturing and Central Station Companies, 
I will, with your permission, present a letter that Mr. 
Shaw, of Eau Claire, Wis., has sent me from the special 
committee appointed at the last Convention on Amend- 
ments to the Constitution : 

REPORT OF COMMITTEE ON AMENDMENTS TO THE 

CONSTITUTION. 

Eau Claire, Wis., Sept. 3, 1891. 

Mr, Chas, R, Huntley, President National Electric 
Light Association, Montreal, Que,, Canada, 

Dear Sir : The Special Committee on Revision of 
the Constitution, appointed by yourself, pursuant to a 
resolution adopted at the Convention of the National 
Electric Light Association held in Providence, R. I., in 
February, 1891, have had under consideration the ques- 
tion of revision of the Constitution, and beg to report 
as follows : 
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That, in the opinion of the committee, the funda- 
mental features of the Constitution, and the general plan 
involved, should not be modified or changed, and that, 
while the Constitution itself is susceptible of improve- 
ment in questions of detail, and, if diligently amended, 
may be made more symmetrical, yet, as the Constitution 
has not been in existence a sufficient length of time to 
give it a fair trial, it is our opinion that any changes, 
amendments or modifications at this time are undesir- 
able ; and we recommend that no amendments to the 
Constitution be submitted at the forthcoming Conven- 
tion. Respectfully submitted, 

Geo. B. Shaw, 
E. A. Armstrong, 

Committee on Amendments to the Constitution, 

Mr. Shaw said that he was detained by engagements, 
over which he had no control, and could not be here. I 
move that this report be received, and that the committee 
be discharged. 

Mr. Weeks : I second that motion, and, with the 
permission of the Chair, in so doing, I want to say that I 
am very glad that this committee has reached this wise 
conclusion. I take it that that State, that corporation, 
that association that is continually tinkering with its 
original law, is in a bad way ; and that our Constitution 
should be allowed to stand, at any rate, until it has had 
that seasoning of time which will enable us to determine 
wherein changes are necessary. When the Constitution 
of the United States of America was adopted, you may 
remember of having read in history that various objec- 
tions were raised to it. It was even held by some that 
under that Constitution there would be nothing but ruin 
ahead for the States. But those croakers were not 
listened to ; the Constitution was given the seasoning of 
time that it required, and it was found that it needed but 
comparatively few simple amendments. 
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I have great pleasure in seconding the motion of 
Judge Armstrong. 

The President : You have heard the report of the' 
Committee on Amendments to the Constitution. What 
is your pleasure ? If there is no objection, the report 
will be received. 

The next business is the report of the Committee on 
Data, by Mr. A. J. De Camp, Chairman. 

Mr. Armstrong: Had I not better first present 
this report of the Committee on Relations between 
Manufacturing and Central Station Companies ? 

The President: Yes. 

Mr. Armstrong : I read the following report : 

REPORT OF THE COMMITTEE ON RELATIONS BETWEEN 
MANUFACTURING AND CENTRAL STATION 

COMPANIES. 

The Committee on Relations between Manufacturing 
and Central Station Companies beg leave to report : 

As this committee reported at the last Convention, so 
it reports to-day. No new matter has been brought to its 
attention. One of its members asked yesterday, '' What 
excuse can we give for its previous existence, or make 
for its continuance?" We have all realized the possi- 
bility of great good through this agency, but there has 
been but little attempt to utilize it. Unless something 
is to be accomplished in this field that demands the 
most thoughtful care and attention (and is the one point 
where our interests are to-day involved), the committee 
ought not to be continued. 

Very respectfully, 

E. A. Armstrong, 

E. R. Weeks. 

The President : You have heard the report of 
the Committee on Relations between Manufacturing 
Companies and Central Stations. What is your pleasure ? 
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Mr. Weeks: I move that the Committee on 
Relations between the Parent and Sub-Companies be 
instructed to formulate a definite plan of procedure for 
the protection of central station companies, and to pre- 
pare the necessary articles of agreement, and report the 
same to this Association in executive session at its next 
Convention. 

Mr. Francisco : I second the motion. 

The President : You have heard the motion of 
Mr. Weeks, seconded by Mr. Francisco. Is there any 
discussion ? 

Mr. Weeks : Mr. President, I fully and heartily 
concur in what was said by Judge Armstrong in regard 
to the importance of the work before this committee. 
In my opinion, along the line of work in the mind of 
this Association when this committee was appointed, 
lies the salvation of the central station interests of 
America, and I think, Mr. President, that the time has 
come for some plain talk on this subject. I propose, 
therefore, to briefly review the situation. You will 
remember that the early history of electric lighting was 
phenomenal, in that people were so ready to believe 
everything that was promised for the new industry, and 
so confident in its value as an investment. The wonder- 
ful achievements of Edison, Bell and others in telegraphy 
and telephony did much to pave the way for the intro- 
duction of the electric light. Such was the attitude of 
the public mind that companies were readily organized 
for central station work, and the extravagant statements 
of parent companies as to the performance of machinery 
of their manufacture, were received with a credulity not 
very complimentary to the wits of investors. Manufac- 
turers of apparatus claimed for it a high efficiency (in 
one case even as high as 105 per cent. ! ), and declared 
that, with the exception of brushes and commutators. 
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which might need renewing every few years, it was 
practically indestructible ; nay, it was even held that it 
would improve with use, and they set their prices so high 
that these qualities seemed assured. They guaranteed 
to purchasers : First, high efficiency ; second, patent 
protection ; and third, exclusive rights in their respective 
territories. They assured investors that the new light 
could be produced cheaper than gas ; and, in order to 
compete with gas, and increase the demand for apparatus, 
they advised continual reductions in rates of service. 
Companies were speedily organized in the larger cities, 
and capital smiled on electric light investments. It was 
soon found, however, that the various so-called systems 
of electric lighting were extremely crude, and the appa- 
ratus so short-lived that investments must be increased to 
meet the demands for improvements and renewals, for 
which parent companies made little, if any discounts. 
Still, so confident were the local companies of the ulti- 
mate success of their ventures, and so blindly credulous 
of the good faith of manufacturers, that additional capital 
flowed in, and parent companies were enabled to enlarge 
their producing powers and increase their dividends. In 
the course of time it began to appear that the second 
claim of parent companies, in consideration for which 
local companies had paid such high prices, could not be 
maintained. Patent protection was not given, and 
pioneer enterprises saw their fields invaded by apparatus 
employing the very devices for which they had paid so 
liberally upon the assurance that those devices were con- 
trolled by the guarantors. Meantime, capital was begin- 
ning to discover that electric light investments were 
often bottomless abysses. The crudities and imperfec- 
tions of apparatus ; its short life, necessitating constant 
renewals ; its extreme delicacy, necessitating frequent 
costly repairs ; and the cut-throat competition instigated 
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and supported by rival manufacturers using practically 
identical apparatus, affected public confidence. Most of 
the profitable fields had been occupied, and, although 
the electric light had demonstrated its desirability and 
its superiority over gas, the rate of service was necessarily 
much higher, owing to the greater cost of plant, opera- 
tion and maintenance. As parent companies found them- 
selves with immense producing powers, and without 
sufficient demand to employ them, the more powerful 
ones began to purchase the business and factories of the 
weaker, presumably to clear the field of competitors ; but 
the temptation to violate their compacts with their 
pioneer local companies proved too strong. It was ob- 
served that few of these systems were withdrawn from 
the market ; that their purchasers had placed them in 
charge of their most experienced men, and, after fortify- 
ing weak points by their own special devices, intended 
to sell this apparatus at greatly reduced prices in fields 
already fully occupied by their own apparatus which had 
been bought at high prices by companies to whom they 
had promised protection of all kinds. What treachery 
could be more abominable towards those who had borne 
the brunt of the new industry's struggle for a foothold ; 
who had literally enriched parent companies by their own 
bleeding ; who had created the demand for the apparatus 
that parent companies had to sell, and who, through 
their own dearly bought experience, had shown inventors 
and manufacturers wherein their apparatus could be 
improved and cheapened. But worse treachery fol- 
lowed. The most outspoken enemy of the electric light 
has always been gas. The gas companies were wealthy 
corporations who had fully occupied the field of lighting 
for many years, and had fattened upon the profits of 
the industry of which they had a monopoly, and which 
required a plant comparatively simple in construction, 
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easily and cheaply operated and maintained, and so 
employing raw material that its residual products were 
made to yield a handsome revenue. When the electric 
light entered the field, it labored under the enormous 
disadvantages of costly, complicated, and imperfect 
apparatus, unknown operating expenses and deprecia- 
tion, and no by-products. Yet the gas interests, recog- 
nizing the new light as a formidable rival, fought it in 
every way available to a long-established, powerful, and 
wealthy monopoly. The parent electric companies were 
bitter in their denunciation of the methods employed by 
the gas interests in their efforts to prevent the establish- 
ment of the new industry ; and until their revenues from 
local companies began to fail, assisted the latter in the 
struggle in every way which. did not seriously affect their 
pockets. At the present time, Mr. President, the con- 
dition of affairs is changed. The gas interests are still 
opposed to the electric light. But, as this has shown 
that it has come to stay, gas companies all over the 
world are preparing for a new effort. They will wage 
war with our weapons — with cheap apparatus furnished 
them by our parent companies, they will endeavor to so 
demoralize the field of electric lighting that legitimate 
business cannot stand the strain. Parent companies are 
selling to the gas interests (and they have the effrontery 
in their advertisements to boast of their success) appa- 
ratus that employs the very devices whose exclusive 
control had been guaranteed to the interests that the 
new purchasers are straining every nerve to kill. And 
this is being done at a most critical period, when depre- 
ciation is becoming known at its full value, when, owing 
to the general depression, market values of service are 
at their lowest, and when there is a strong tendency on 
the part of municipalities to demand of the electric 
industries expensive and doubtful changes to curtail their 
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privileges and reduce their rates. Manufacturing com- 
panies are directly and indirectly promoting this ten- 
dency, and are inciting municipalities to purchase plants, 
thus depriving local companies of a profitable service 
which they themselves have created. To the one hun- 
dred thousand stockholders in the local companies of 
America is chiefly due the establishment of the new 
industry. They have produced the sinews of war, and 
by them the battle has been fought and won. From 
them parent companies have derived the support which 
has made them what they are. For this veteran service 
and this timely support, what return do parent compa- 
nies make ? Having possessed themselves of many 
millions of our hard-earned money, they are now violat- 
ing their most sacred obligations and betraying us to the 
enemy. You, Mr. President, like Agricola Senex, in 
the fable, have nurtured a viper in your bosom. You 
have created a Frankenstein monster who now turns his 
hand against you, and I warn you, central station men 
of America, that if you would save your millions you 
must prepare to carry the war into Africa with respect 
both to the gas and to the parent companies. These 
two interests, with their pronounced porcine proclivities 
in common, must both be considered in this connection. 
The gas companies have, not without a certain shrewd- 
ness, thought well to concede to us the period of experi- 
mentation, believing that, through the treachery of the 
parent companies, they could easily step in and capture 
the business when its permanent value became known. 
After we have paid the score and quaffed the froth, they, 
like the thirsty soul in Virgil, intend to seize the bowl 
and drain it to the dregs. But, Mr. President, if to 
them we seem vulnerable on account of the prices which 
we have paid for apparatus, let us not forget that they, 
too. have their '* undipped heel." Their plants, also, can 
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be duplicated at much less than their original cost, and 
by improved processes their rates can generally be 
greatly reduced and still leave a larger margin of profit 
than most of us enjoy. Indeed, the gas field is a most 
attractive one. For, while gas is fast losing its place as 
the leading illuminant, it is certain to be the fuel of the 
future, and fuel will always be more generally and largely 
used than light. Fuel is everywhere a necessity, while 
light is largely a luxury. I, therefore, advise every one 
interested in electrical central stations to investigate the 
gas business, subscribe for the gas journals, and let slip 
no opportunity to gather information regarding this 
great industry. 

With regard to the parent companies, I will say that 
you central station men, who have created these com- 
panies, have the power to check their rapacity, and, if 
need be, to destroy. Your interests are identical. You 
have a peculiar element of strength in that you do not 
seek to serve the same customers and can, therefore, 
never be brought into conflict with one another. Your 
investments now aggregate upwards of one hundred 
millions and with stockholders among the best business 
men, the leading men of affairs in America, you have the 
power to inaugurate and carry forward a movement 
which will be irresistible. Why should this army of pro- 
ducers, with their one hundred millions of active and 
productive property, and their inexhaustible resources, 
submit to the extortions and treacherous attacks of a few 
syndicates who are little more than brokers in material, 
whose bona fide investments aggregate about twenty-five 
miUions, and whose factories can be duplicated — ^yes, and 
greatly improved upon — for one-half that sum ? Let us 
enter into a compact whereby we will pledge ourselves 
to purchase apparatus only of those companies who will 
treat us fairly, and, in case we cannot get such fair treat- 
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ment, in case we are met by a combination on the other 
side, let us pledge our united support to a new manufac- 
turing enterprise which will not be slow to enter the field 
upon this guarantee ; and, Mr. President, as a last re- 
source — if worst comes to worst — let us, on our invest- 
ment of upwards of one hundred millions, call into a 
common fund one, five, ten or even twenty per cent, 
standardize our apparatus, and do our own manufactur- 
ing. You, Mr. President, well know that there are 
already upwards of twelve millions pledged in writing to 
that movement. Your committee should push this 
work forward with all possible vigor, as it cannot fail to 
result in the greatest good to the greatest number. 
(Applause.) 

Judge Armstrong : Mr. President, as chairman of 
this committee, I have listened with a great deal of 
interest to what has publicly been expressed, and so ably 
expressed, by my fellow member, Mr. Weeks. Since I 
have been a member of this Association, this one ques- 
tion has been discussed with more vigor outside the 
meetings of the Association, and when we have met one 
another, than any other question, and, indeed, it should 
be discussed not only outside, but inside, because these 
very evils that he speaks of are the most dangerous 
things that we have to encounter in this business in 
which we are engaged. Now, there should be no con- 
flict of interests, there should be no throat-cutting in this, 
because it is absolutely essential that we establish firmly 
this industry. Have any of your companies attempted, 
outside of your own circle, to place your securities? 
Have you attempted to do business outside of your own 
immediate circle — those with whom you are particularly 
interested? If you have, you have been met by just 
exactly these things that shrewd business men could see. 
If we are bound to be subject, not to fair competition. 
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not to the ruling markets, not to anything of that sort — 
but if we are bound to be subject to raids, where will it 
end ? How will the business be advanced ? How will 
enterprises be exploited ? How can we carry on, as we 
hope to do, the business in which we, as pioneers, have 
engaged ? It is very natural that if we as lighting com- 
panies come into a territory and propose to succeed some 
other method of illumination — it is very natural that that 
method of illumination should seek to oppose us. No 
matter if they realize, as they almost invariably do, that 
we can give a better thing, better suited for the purpose, 
do better work in this line, it is not natural that they, 
representing their stockholders, should sit by quietly and 
let us take the field. They might as individuals, as citi- 
zens, condemn the fact and lament the fact that their 
interests as stockholders, as directors, as managers of 
another thing, makes them oppose this advance, but, 
nevertheless, they will oppose it, and when they can be 
met with the encouragement, with the assistance, aye, 
with the direction of those who ought to be the last to 
encourage them, those who ought to be the first to dis- 
courage them — I say when they can be met by that, it is 
no wonder that our enterprises are hampered as they 
have been, and as many are to-day, represented here 
upon this floor. Now, Mr. President, it is not a desir- 
able thing that any of these methods that Mr. Weeks 
suggests should be engaged in by us as corporations 
or by us as individuals. Not one of them is to be 
commended. I will take that back — one of them is to 
be commended — that we engage to deal with those who 
will deal fairly by us. That I do heartily commend. 
But the others I cannot commend, and, as I take it, he 
does not commend them either. No more does he com- 
mend the necessity that there is to build fortifications, to 
raise armies, to engage in war. No more does he deem 
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it an advisable thing to take physic, and yet all these 
things, under given circumstances, are necessary, and, as 
I understand it, the circumstances are with us to-day, 
and if we suffer them to go we will be in the position 
of a State that permits a host to fully arm and equip 
itself and come against it, while it remains defenseless 
and unprepared. We will be in the condition of a man 
who suffers the inroads of disease to come so that there 
is no possible hope of recovery, no matter how much 
he may subsequently physic. Let us at this time diet 
ourselves. Let us at this time prepare, so that encour- 
agement will not be given to those who seek to come 
against us. As I understand it, Mr. President, when this 
committee was first appointed, at Kansas City, it was 
with the idea of formulating some plan — doing some- 
thing, only, however, because it was supposed that 
central station men would come to them with sugges- 
tions and explanations and experiences, so that we 
might before this have gone on to prepare against this 
day that seems now upon us. As I take it, this resolu- 
tion that Mr. Weeks has offered means that now we as 
an association, through our committee, shall prepare 
some definite plan by which, because of its object, we 
agree firmly to stand, and by which we propose firmly to 
establish the business of our constituents. (Applause.) 
I am heartily in favor of taking the most vigorous 
method, using the strongest possible means that we can 
employ, firmly to establish our business, and I am more 
in favor of that from the reason that any such act can- 
not, by any possibility, hurt any legitimate enterprise. If 
that be so, no man can condemn what we suggest doing 
to-day. (Applause. ) 

The President : Is there any other discussion on 
the subject ? This is a very important one, gentlemen. 
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I would call upon Mr. Wilmerding, of Chicago, to say 
something on this subject. 

Mr. Wilmerding: I do not think, Mr. President, 
that any central station man can differ with Mr. Weeks 
and Judge Armstrong on this point. We all know what 
experience some of us have had. Personally, I 
cannot say that we have suffered very much, and a com- 
bination such as has been suggested would take care of 
the future. That is what we want to look out for. I 
think that a gentleman present, who has had more ex- 
perience in this line than I, can say more to the point 
than I can ; Mr. Francisco. 

The President : We would be glad to hear Mr. 
Francisco. 

Mr. -Francisco : I am rather peculiarly situated on 
this question. I have been hauled over the coals for the 
last two years for this very thing. I have been furnish- 
ing light at about one-third the cost of producing it, on 
account of this kind of guerilla warfare, so that I know 
something about it from actual experience. I am now, 
as I was at Kansas City, and as I was at Providence, 
strongly in favor of this movement, and I hope that the 
central station men of America will take hold of this as 
a body, united and strong ; and there is no question in 
my mind, if they will do that, but that it will succeed, 
and that they will support themselves without any diffi- 
culty. It is not, as I look at it, a warfare. That is not 
the idea. It is simply self-protection. That is what we 
are after, and nothing more. We do not want to inaug- 
urate a warfare against the manufacturing companies or 
the parent companies. That is not the idea. But we 
want to simply say to them, when we have purchased 
a thing that we desire to have the right to use it. 
What we want is protection. We want them to comply 
with the agreement they made with us, and we want 
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the power, if they do not do it, to compel them to do it 
That is the position that I take in this matter, and the 
position that all central station men should take. Now, 
here is a station established. I go to my people asking 
them to invest money. What object is there, they ask, 
in investing money ? How do we know but what there 
are going to be three or four parent companies coming 
in and establishing plants, just as they have done already, 
and compelling us to keep buying them off all the time ? 
Now, a company that is organized and, started in busi- 
ness, especially in places not large enough to sustain two 
companies — the only object in establishing the rival 
company is to compel the original company to buy them 
off, or to sell apparatus to some opposing company. If 
the second company can raise enough money, they will 
wipe out the first company, and go on until the parent 
company comes in and wipes them out. Now, with 
this arrangement that has been discussed here and was 
discussed at Providence, there is a united effort. The 
parent companies and manufacturers understand that it 
is not for warfare, but simply for self-protection, and that 
if they deal squarely and honorably with the central 
station men, they will secure three times the patronage 
from those central station men that they can get by sell- 
ing one or two plants to different parties scattered over 
the country. I have, unfortunately, been drawn into 
this controversy about municipal lighting, and have been 
very flatteringly noticed by some of the municipal papers 
over the country in a way which is not very cheering, 
but I have got so accustomed to it now that I do not 
think anything about it. In fact, if I do not see some 
article in regard to my theories and my crank ideas on 
municipal lighting in some paper, somewhere, about 
every day, I think it must be that the matter is falling 
off, and that the principle of municipal lighting is rather 
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going backward. But the same principle is involved 
there that is involved here. A city gets the idea that it 
can produce light for about half what the corporation 
can produce it for them. Some parent company goes 
to the officers of a city and proposes to put in a plant. 
Now, they are not only going to furnish the city lighting, 
but they are going to put in lights and do commercial 
business right in direct opposition to the local com- 
pany whose capital is invested there, and whose 
rights that very city has guaranteed by contracting 
with it to do that business. Now, after they have 
invested their millions of dollars in that property, 
this parent company tells the city that it can produce its 
lights for half of what the local company is charging for 
them. Now, that is entirely wrong, and this combina- 
tion of central companies should be made to meet that 
point right there, whether it is selling to cities, or selling 
to other opposing corporations ; I do not care which it 
is. They should be met there, and they should be forced 
to abandon that scheme and to treat the local and pres- 
ent companies fairly and honorably. 

Mr. Wilmerding speaks of Chicago. I saw there 
was a bill introduced into the Illinois Legislature, allow- 
ing the City of Chicago not only to produce its own 
lights, but to furnish commercial lighting all over the 
City of Chicago in direct competition with the local 
company there. Now, everybody knows what the result 
of those things will be. Everybody knows if they can 
tax you and me to make up the deficiency, that they 
can wipe out any local company, no matter how large 
its capital. If the city has the privilege of falling back 
and taxing the people, of course there is no possibility 
of competing with them. I trust that this matter will 
go forward, and that the men of this Convention will 
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take this thing by the horns and put it in proper shape 
and carry it forward. 

Mr. T. Carpenter Smith : I have listened with a 
great deal of interest to Mr. Weeks', Judge Armstrong's, 
and Mr. Francisco's remarks. I was very much inter- 
ested in one proposition put forward by Mr. Weeks, 
where he spoke of forming a company for the manu- 
facture of apparatus. I think that in that suggestion 
there is a weapon that lies ready to the hand of every 
central station man. We know that there is enough 
machinery on which the patents have entirely run out 
which can be used for electric lighting in an electric 
light station, referring more particularly to arc apparatus. 
The one feature in an arc machine which has been used 
to sell apparatus more than any other, and which has 
been used by parent companies, one against the other, 
is that of a good regulator. I have had some little 
experience — not very much — in arc lighting, and I have 
found that the best regulator of an arc machine is a good 
big load. (Applause.) Now, I think that there is not 
a central station in the country but that has bought and 
paid for enough patent regulators to take care of all 
their small circuits-^all their cut circuits — and I think 
if this committee put in the hands of every central 
station information that would enable them to buy 
machines which would run their full circuits, and let them 
keep those for which they have already paid heavy prices 
to run their cut circuits — that you have got a weapon to 
bring the parent companies to a sense of what it means 
to lose nine-tenths of their business at once. I feel that 
this committee, if it be continued, should look at the 
matter in that light. It is information of that kind 
which we want circulated among the central stations. 
I know station after station that has enough apparatus 
to do its whole business, which it cannot use, on account 
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of defects in it — its old apparatus, which could be fixed 
up and do efficient work, if its men knew how to fix it. 
But the parent companies tell them it would be neces- 
sary to buy new stuff. Advice to buy new material is 
what they are always met with. What the central 
station wants is information which will enable it to use 
its old stuff that it has already bought and paid for. I 
believe there is enough apparatus to-day in central 
stations to do all the business for ten years to come 
without buying another particle from the parent com- 
panies. (Applause. ) 

Mr. F. Nicholls : I am very much interested in 
the question at the present time, and I have listened with 
a great deal of interest to the remarks made by Mr. 
Weeks and by Judge Armstrong. I must say, however, 
that I have a good deal of sympathy with the parent 
companies, because as business men, we all admire a 
company that is aggressive in pursuit of business, and, 
while I admire their aggressiveness, I must say that I 
question the policy of their procedure in these matters. 
It is far better, it seems to me, to have a healthy, vigor- 
ous company in any one locality, than two or three com- 
peting companies that are slowly dying of inanition, and 
who are cutting each other s throats. But it seems to 
me, sir, that this matter has been so well expressed, that 
the different arguments have been so well put — that it 
would be a pity, considering the smallness of the attend- 
ance at this meeting, for the rest of the members who 
have not an opportunity to be present here to-day to 
have to wait until the minutes of this Association are 
printed in due form, and, on that account, I beg to move 
that the discussion by Mr. Weeks, with the remarks of 
Judge Armstrong added thereto, as taken down by the 
official stenographer, be printed in the form of a pamph- 
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let at the earliest possible moment, out of the funds of 
the Association, and sent to every active member. 

Mr. Seely : Is this the final report ? 

The President : I will entertain your motion, Mr. 
Nicholls, later on, after consideration of the report of the 
committee. ^ 

Judge Armstrong: In reply to Mr. Seely's ques- 
tion, I would simply say that the committee's report 
was, that nothing had been offered by the membership 
of the Association to the committee ; and, under the 
line of its appointment, it did not understand that these 
various things could be entered into by it. It was to 
stand more as an arbiter between parent and sub-com- 
panies where this question arose, and, while outside there 
has been the greatest amount of muttering and discon- 
tent and feeling, as has been well expressed here to-day, 
yet so far as the committee is concerned, nothing had 
come to it. There was no necessity for the parent com- 
pany to come ; it did not care to ; it wanted to be let 
alone. None of the sub-companies seem to understand 
that they were to bring in their grievances, if they had 
any, to this committee, and the suggestion of the com- 
mittee was that, if it should be continued, there should 
be some definite direction given to it to take the initia- 
tive, or else that the committee be no longer continued 
as one of the committees of this body. 

Mr. Seely : This Association need not take any 
action of the body on this subject, except to receive the 
report of this Committee and either continue it or dis- 
charge it. 

The President : The matter under discussion is 
simply the report of the Committee, and it is for the 
body to determine what to do with the report of that 
Committee. 

Mr. Seely : The question before the house 
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The President : There is no question before the 
house, other than the report of the Committee. 

Mr. Burleigh : If J understand the matter, Mr. 
Weeks' motion is before the house that this Committee 
be continued. 

The President : Will you please write out that 
motion, Mr, Weeks? 

Mr. Weeks wrote out and handed to the Secretary 
the following motion : 

'* I move that the Committee on Relations between 
Parent and Sub-Companies be instructed to formulate a 
definite plan of procedure for the protection of the Cen- 
tral Station Companies, and prepare the necessary articles 
of agreement, and report the same to this Association in 
executive session at its next Convention." 

(The motion was seconded by Mr. Seely and carried.) 

The President : Now, Mr. Nicholls, we will 
entertain your motion. 

The Secretary : Mr. Nicholls' motion is that the 
report of the Committee, and the discussion thereon, be 
printed and distributed at the earliest moment. 

(The motion was carried.) 



REPORT OF THE COMMITTEE ON DATA. 



The President : I will now call for the report of 
the Committee on Data. 

Mr. H. M. Swetland : In the absence of Mr. De 
Camp, I have been requested to prepare and submit the 
following report relative to the Comparison of Economy 
in the Generation of Power : 

Mr. President: Your Committee finds an almost 
universal opinion among managers of electric light 
stations that it is impossible to record actual expense in 
generating power for this service, owing to the fact of 
frequent changes of load, and short and irregular runs. 
The aggregate coal bills, from week to week, may be 
compared with the charges made for lights delivered, but 
whether this aggregate compares favorably with the coal 
actually necessary to perform this work, or whether it be 
twice the amount necessary, is often considered an un- 
answerable question. In most instances where records 
are kept, the data begin and end with the number of 
pounds of coal burned and the number of lights delivered, 
no attempt having been made to record the performance 
of boilers and engines separately ; and, while the data 
furnished might prove the economical operation of the 
aggregate plant, they often show a wide margin for waste 
which may be either in the boiler, engine or dynamo 
room. 

The Committee are, therefore, confronted with this 
fact : A large majority of the stations do not make 
records of the performance of their machinery in suffi- 
cient detail to be of service in a matter of comparison. 
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and, while many reports have been received covering 
fully the work contemplated, sufficient data have not 
been received to form a complete report that can be sub- 
mitted at this meeting. The work of the Committee 
must, therefore, be directed to the encouragement of 
simple duty tests, and, if we may suggest it, to plain 
directions for such tests. Until it shall have been made 
a part of the routine work of a central station to keep 
these records, the *' duty test " will continue to be the 
*' mole-hill mountain " of the management, and the diffi- 
culty in making these records will be over-estimated. 
Once entered upon, the simplicity of the work is apparent, 
and the management finds this report as indispensable as 
the others. 

In this respect, the work of the Committee has been 
misunderstood. We do not advocate a Prony brake and 
engine indicator on every piece of machinery, or a corps 
of clerks and experts to make instantaneous comparisons 
of coal with power developed, but we urge that every 
piece of machinery should be frequently tested, and 
records of performance made. When we remember that 
the entire paraphernalia for a test of evaporation of 
boilers consists of a barrel, a pair of scales, a thermom- 
eter, and an intelligent engineer, the simplicity of the 
work becomes apparent ; and when the test once made' 
developes the fact that we are only evaporating six 
pounds of water where the boiler manufacturers guarantee 
eleven, the personal advantage of this test is plainly seen 
in dollars and cents. Many errors creep into the boiler 
room that are not observed until the test of evaporation 
stirs up a careful search. Then the boiler settings may 
be found incorrect, the draft imperfect or not properly 
regulated, or the firing may be done in such a manner that 
the coal wasted exceeds the coal used. If this test and 
the simple test of the amount of steam used in the engine 
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it an advisable thing to take physic, and yet all these 
things, under given circumstances, are necessary, and, as 
I understand it, the circumstances are with us to-day, 
and if we suffer them to go we will be in the position 
of a State that permits a host to fully arm and equip 
itself and come against it, while it remains defenseless 
and unprepared. We will be in the condition of a man 
who suffers the inroads of disease to come so that there 
is no possible hope of recovery, no matter how much 
he may subsequently physic. Let us at this time diet 
ourselves. Let us at this time prepare, so that encour- 
agement will not be given to those who seek to come 
against us. As I understand it, Mr. President, when this 
committee was first appointed, at Kansas City, it was 
with the idea of formulating some plan — doing some- 
thing, only, however, because it was supposed that 
central station men would come to them with sugges- 
tions and explanations and experiences, so that we 
might before this have gone on to prepare against this 
day that seems now upon us. As I take it, this resolu- 
tion that Mr. Weeks has offered means that now we as 
an association, through our committee, shall prepare 
some definite plan by which, because of its object, we 
agree firmly to stand, and by which we propose firmly to 
establish the business of our constituents. (Applause.) 
I am heartily in favor of taking the most vigorous 
method, using the strongest possible means that we can 
employ, firmly to establish our business, and I am more 
in favor of that from the reason that any such act can- 
not, by any possibility, hurt any legitimate enterprise. If 
that be so, no man can condemn what we suggest doing 
to-day. (Applause. ) 

The President : Is there any other discussion on 
the subject ? This is a very important one, gentlemen. 
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I would call upon Mr. Wilmerding, of Chicago, to say 
something on this subject. 

Mr. Wilmerding : I do not think, Mr. President, 
that any central station man can differ with Mr. Weeks 
and Judge Armstrong on this point. We all know what 
experience some of us have had. Personally, I 
cannot say that we have suffered very much, and a com- 
bination such as has been suggested would take care of 
the future. That is what we want to look out for. I 
think that a gentleman present, who has had more ex- 
perience in this line than I, can say more to the point 
than I can ; Mr. Francisco. 

The President : We would be glad to hear Mr. 
Francisco. 

Mr. -Francisco : I am rather peculiarly situated on 
this question. I have been hauled over the coals for the 
last two years for this very thing. I have been furnish- 
ing light at about one-third the cost of producing it, on 
account of this kind of guerilla warfare, so that I know 
something about it from actual experience. I am now, 
as I was at Kansas City, and as I was at Providence, 
strongly in favor of this movement, and I hope that the 
central station men of America will take hold of this as 
a body, united and strong ; and there is no question in 
my mind, if they will do that, but that it will succeed, 
and that they will support themselves without any diffi- 
culty. It is not, as I look at it, a warfare. That is not 
the idea. It is simply self-protection. That is what we 
are after, and nothing more. We do not want to inaug- 
urate a warfare against the manufacturing companies or 
the parent companies. That is not the idea. But we 
want to simply say to them, when we have purchased 
a thing that we desire to have the right to use it. 
What we want is protection. We want them to comply 
with the agreement they made with us, and we want 
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report be continued and then we can take it up sub- 
sequently. 

(The motion was carried.) 



REPORT OF THE COMMITTEE ON WORLD's FAIR. 

The President : The report of the Committee on 
World's Fair, Marsden J. Perry, Chairman. Are there 
any members of the World's Fair Commission here ? 
If there is no report from that Committee, Director- 
General Davis has sent here, as a representative of the 
World's Fair, the secretary of the electrical part of it, 
Mr. Hornsby. I take pleasure in introducing Mr. 
Hornsby to you. 

ADDRESS OF MR. HORNSBY. 



Gentlemen of the Electric Light Association : The 
World's Columbian Exposition was very much pleased 
at the action taken some time ago by your Association 
in the appointment of a Committee on World's Fair. 
That courtesy is responsible for my presence here to-day 
as the commissioned officer of the World's Fair, repre- 
senting especially the electrical department. I had 
intended reading a paper on the subject of the World's 
Fair as a whole. You gentlemen are, however, technical 
people, and I will try to explain to you practically, 
instead of reading a paper, just what is contemplated. 
This (pointing to a map) is the site of the World's Fair. 
It is 646 acres, 100 of which are to be under roof. This 
is the north of the park, this the south. This is the lake. 
Beginning with the lake, for purposes of description : 
There is a breakwater construction along here with a pier 
running 1,000 feet this way, with casinos, statues, foun- 
tains, etc., along here. This harbor is for pleasure crafts ; 
electric launches will ply there. This is for the entrance 
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of boats. At the grand entrance there is a large arch- 
way, over which will be columns of electric search-lights 
for the lighting up of the harbor at night. Just here is 
the colossal statue of Columbia. About here are the 
statues emblematic of the thirteen original states of the 
American Union. This is the grand entrance to the 
World's Fair. Here is the Administration Building, 
which will be the crown jewel in the diadem of build- 
ings. This building will be 260 feet high, with domes, 
colonnades, grand entrances — four of them — 94 feet in 
height. On the right of this building, going in, is the 
Manufacturers' Building, the building to be devoted to 
the liberal arts. That building will cover 34 acres. It 
will be dome-shaped, 1,800 feet long by 900 feet wide, 
the span arching to support the dome, 388 feet across. 
The building will be 280 feet high and will cost $1,000,- 
000. The contracts are let, and this building is all under 
way. 

This is the Agricultural Building, the Agricultural 
Annex, the Forestry Building, the Dairy Building, saw 
mills, etc. These buildings are under one department 
and will be constructed at a cost of one million dollars, 
or thereabout, and will include everything that is known 
in all countries — the products of the farm, the field, and 
the dairy. The Machinery Building, which will be 500 
feet by 900 feet, is to be in every way a modern struc- 
ture. It is impossible just at this time to tell how far 
the machinery department will go and where the elec- 
trical department will end. In the discussions of the 
Classification Committee of the World's Fair a year ago 
the electrical department was given a group under the 
department of machinery and assigned to a corner of 
Machinery Hall. Its part was inconsiderable and very 
little was thought of it The two learned gentlemen 
who assisted the Commission to make the classification 
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insisted that electricity was a branch of machinery, and, 
as such, was entitled only to the consideration of being 
grouped with machinery. That has been changed ; it is 
not so now. The Electricity Building is 700 feet long 
by 350 feet wide, having 240,000 square feet of floor 
space. It has a 100 foot gallery around the entire ex- 
tent at an elevation of 38 feet. The roof is 160 feet 
high, dome-shaped. It is in the Italian Renaissance 
architecture, under contract to cost $650,000. That is 
to be purely for the electrical exhibits. The Exposition 
proper, the magnitude of the Exposition, can be regard- 
ed from this standpoint, and it is something that you 
gentlemen will perhaps be more interested in ; that is, 
the Electrical Annex. The building for the service of 
the Exposition with electricity occupies a larger scope 
than it did. Electric launches will be here. An electric 
intramural railway will traverse the entire length of the 
ground. This is a mile and three-quarters. The road 
will be three miles, or thereabouts, long. Electrically 
propelled elevators will be in all of the buildings. Every- 
thing that is done in the shape of power will be by elec- 
trical transmission. (Applause.) This will be an expen- 
sive plant. The various companies engaged in the 
supply of light and power will be contracted with to 
build model lighting and power stations of their own, 
after their own plans, to be approved only by the Expo- 
sition management. This will be a 24,000 horse power 
plant ; a large one, as you gentlemen will know. The 
distribution from here will be in three directions. These 
are the terminal tracks for the handling of passengers. 
Along here will be a tunnel passing down through the 
Mines Building, which is here ; the Transportation 
Building and its annex — the Horticultural Building, and 
the Woman's Building, these will be supplied from one 
source. Another tunnel will be built over here, across 
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this way, striking the corner of the Mines Building, and 
passing through, over to the Electricity Building, and 
passing through, and from there across this bridge, cross- 
ing the canal down through the Manufacturers' Building, 
the Government Building, the Fisheries Building, and 
this pier, on which will be casinos, statues, fountains, 
etc. A short tunnel will be built from this power house, 
going first through Machinery Hall, crossing this bridge 
here, down through the Agricultural Building, the Agri- 
cultural Annex (the saw mills will be run entirely by 
electrically transmitted power), the Forestry Building 
and the Dairy. From this plant will be served 8,000 arc 
lamps, 85,000 incandescent lamps and 4,000 horse 
power for the operation of the machinery belonging to 
exhibitors. 

This is a wooded island 30 acres in extent, which it is 
contemplated to use for an aboriginal preserve, if you 
please. The Indians will probably be here. This island, 
the lagoons, canals, all of the grounds, will be lighted by 
electricity. In our own building I have recently finished 
the plan. We will require in that building, and have 
arranged for, 800 horse power for the running of ex- 
hibits, aside from the operation of exhibits from the 
exhibitors' own plant, which will be located here as well. 
In there we will have light proportioned one 2,000 
candle power lamp to 1,000 square feet of space. In 
addition to that, in the centre of the building we will 
have some spectacular effects, and in all of the corners. 
700 arc lamps, I believe, are destined to that building. 

A good deal has been said in regard to the finances 
of our Exposition. You, gentlemen, are financial peo- 
ple, and I may be pardoned for reading you just a few 
figures. The resources of the Chicago Exposition are 
as follows : 
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From stock subscriptions $5,000,000 

From Chicago city bonds authorized by the 

State 5,000,000 

Gate receipts guaranteed 7,000,000 

Concessions and privileges 1,000,000 

From salvage estimate 3,000,000 

Making a total of $2 1,000,000 

Against these resources are to be drawn amounts as 
follows : 

For ground and buildings . . .$12,066,000 

For administration 3,308,000 

For operation May to November 1,550,000 

Recapitulating, therefore, the Exposition Company 
will spend $26,000,000 ; the United States Government, 
$1,500,000 ; the States and Territories have already sub- 
scribed $5,000,000 — two or three special State exhibits. 
This is not including $5,000,000 which have been sub- 
scribed by foreign governments for the maintenance of 
their exhibits. The South American states alone have 
subscribed $2,700,000 for their share. 

The following nations have already replied to the 
invitation sent by the United States Government : 
Great Britain, the British Empire, France, Germany, 
Spain, Japan, China, Mexico, Peru, Honduras, Salvador, 
Costa Rica, Columbia, Cuba, Guatemala, Jamaica, 
Nicaragua, Chili, San Domingo, Turkey, Ecuador, 
Denmark, Russia, Egypt, Morocco, Venezuela, Brazil, 
Hayti and the Argentine Republic. These are almost 
what we may expect. It is now eighteen months before 
our Exposition opens. We have almost the entire world 
to draw from already. It is impossible to say how far we 
may have to go. Since the inauguration of the move- 
ment to make an Exposition at Chicago, it has so devel- 
oped that the amounts of money already set apart, up to 
a year ago, have been found inadequate ; therefore, an 
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extra $5,000,000 is being provided by subscription in 
Chicago, and a loan of $5,000,000 is being arranged for 
with the United States Government, increasing the re- 
sources of the World's Fair to $42,000,000. 

So far as we are concerned ourselves, the electrical 
department has been divided, the service being absolutely 
separated from the exhibition department. All of the 
exhibition will be under the superintendence of the 
chief of the Department of Electricity. Everything 
electrical in the Exposition will be on exhibition. But 
this plant here will be purely a service plant, the exhibi- 
tion feature to be a secondary consideration. It was 
contemplated originally to install there a service plant 
proportioned to the good will of the electrical people — 
free lunch, as some one has been pleased to call it. The 
management of the Exposition thought it would be im- 
possible, on account of the general interest taken in the 
Exposition, to have the electrical people donate for the 
use of the Exposition enough apparatus and enough 
talent to serve the purposes contemplated. By the 
hardest work and closest application of the Electrical 
Department, we have made it appear advantageous, and 
certainly for the benefit of the electrical people, that that 
course would not be in accord with their wishes. Their 
interest would be dampened if such a procedure were to 
be inaugurated. Therefore, we have been successful in 
having this plant installed purely as a business proposi- 
tion ; the idea being to demonstrate unequivocally and 
in practice the economy of an electrical service over that 
which was contemplated before — steam and gas. In so 
far we have been successful, and after the Columbian 
Exposition I think we will be able to demonstrate fully 
all that has been claimed for electricity on the score of 
economy, comfort and luxury, if you please. (Applause.) 
Gentlemen, I thank you. 
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Mr. Francisco : I move, Mr. President, that a vote 
of thanks be tendered to the Secretary of the Columbian 
Exposition for the full, interesting and explicit explana- 
tion and description he has given here of the plans for 
the Columbian Fair. 

(The motion was carried.) 

Mr. Seely : I move, sir, that you discharge the 
Committee on the World's Fair, and that the Chair 
appoint a new one. 

Mr. Hornsby : May I be pardoned one moment, 
Mr. President? There is one other matter I contem- 
plated speaking about, but neglected. I have been in 
correspondence for six months, or thereabouts, with 
electrical people in all parts of the world, relative to the 
holding in Chicago in 1893 of an International Electrical 
Congress. I have arrived at a point in our correspon- 
dence and negotiation at which I can say the project is 
in the way of being successful beyond our highest hopes. 
We look for the presence in Chicago at that time of the 
ablest men in the greatest profession now in existence. 
The Europeans have promised to have their very high- 
est authorities with us. The best of the electrical peo- 
ple of this country are heart and soul with us ; the rep- 
resentatives of the societies in this country and in 
Europe have signified thier intention of taking active 
hold of the matter of holding this International Electrical 
Congress. A good many of these congresses have been 
held before, largely in Europe. A good deal of satis- 
factory work has been done in the settlement of stand- 
ards, the unification of methods, the revision of nomen- 
clature — all of those things. Very little, however, of 
that work has been done in this country. It seems to 
be the feeling among scientific men that we are on the 
eve of a greater revolution than has taken place in the 
last few years. The chasm which stands between what 
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we know and what we do not know is deep. It may be 
unfathomable, and the hidden recesses of nature may not 
be for our exploring. On the other hand, some man in 
the vanguard of this work may brush aside the veil that 
hangs before us and reveal the thing that has been 
sought so long. The great revolution may be at hand. 
Why, then, may not this be the time ? The bringing 
together of the Nestors of our science, the concentration 
of thought, the settlement of methods — all of these 
things will tend to great good. The standards . in the 
profession can be more fully settled; unquestionably, 
the nomenclature of the science can be revised, at least 
in some particulars ; and, to the world in general, such a 
congress as this would do great good. The question 
has come up whether this should be done through and 
by the World's Columbian Exposition, or whether it 
should be done by the various societies. The question 
should be answered in the affirmative in both instances. 
It should be done by the societies ; they have largely 
contributed already. It should be done under the 
auspices of the United States Government, which is the 
authority for holding the World's Columbian Exposition. 
As the representative of the Electrical Department, as its 
accredited commissioner to this Convention, I will say 
that the Exposition management stands ready now, and 
at all times, to aid such a movement in any way. A 
provision has been made in the report of the presiding 
officer of the Exposition management, which will be read 
before Congress next winter with a view to having the 
Government of the United States take official notice of 
the contemplated electrical congress. The manage- 
ment of the Exposition have already acquiesced in the 
proposition to build a hall for the holding of this con- 
gress on the Exposition grounds. All of the adjuncts 
of debate will be present. No money will be spared by 
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the management to make the congress in every way a 
successful one, and I do hope that at this meeting of 
this Association, strong, powerful, prominent, representa- 
tive as it is, that some action shall be inaugurated look- 
ing to the starting of the ball which shall roll to be a 
gigantic one. Something should be developed at this 
time that shall give us a nucleus around which to work. 
In the course of time the other societies will take their 
part. The Electrical Engineers, I understand, have gone 
far already, and with the help of such societies as these, 
we have no question about furthering a proposition 
to hold an International Electrical Congress. (Ap- 
plause.) 

Mr. T. C. Martin: Mr. President and fellow 
members : Mr. Hornsby in his remarks has made refer- 
ence to the work of the American Institute of Electrical 
Engineers in connection with this congress, and I think 
I may briefly state what has been done, and then, if you 
will allow me, suggest that this Association act upon 
somewhat similar lines. 

Two and a half years ago, at least — at any rate before 
it was known that the World's Fair would go to 
Chicago, and when some of us still fondly hoped that it 
would not — the American Institute of Electrical Engi- 
neers, taking time by the forelock, appointed a commit- 
tee to secure the holding of an Electrical Congress or 
conference in this country. A congress was then about 
to be held in France, at Paris, at the Exposition, and we 
sent delegates to that congress. Those delegates — some 
of our most prominent electrical engineers and inventors, 
among them being Mr. Edison, Prof. Elihu Thomson, 
and others of that rank — extended, in the name of the 
Institute, to the delegates to that electrical congress an 
invitation to attend such a congress in this country 
during the Columbian Fair year. The invitation was 
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received and accepted. During the present year another 
congress, of like nature, is being held at Frankfort, in 
Germany. That congress in France was held under the 
auspices, first, of the French government and of the 
Exposition authorities, and secondly, under the auspices 
of the French society. A similar procedure prevails at 
the present time in Germany with regard to the confer- 
ence there, and it is being held under the auspices of the 
government and with the direct support and aid of the 
German society. Now, I think that Mr. Hornsby has 
outlined to us just such a line of action for work in this 
country. It is proposed on the part of the Institute — 
and when I say that I speak as secretary of the com- 
mittee which has the work in hand — to work, as far as 
lies within our power, with the World's Fair authorities, 
and we think that with the assistance and co-operation 
of such powerful bodies as this the congress that is held 
in Chicago in 1893 will not only be the most memorable, 
but the most useful of all the congresses that have been 
held up to date, and, as a member of this Association, I 
think it would be well, in supporting Mr. Seely's reso- 
lution, to have a committee appointed that will work, 
that will commit this Association unreservedly to the 
support of the World's Fair and make the movement in 
Chicago and the congress a success. (Applause.) 

The Secretary : The following is the motion of 
Mr. Seely : 

**That the Committee on the World's Fair be dis- 
charged and that the chair appoint a committee." 

The motion was seconded by Mr. Martin. 

(The motion was carried.) 

The President : The chair will appoint as such 
committee, Mr. B. E. Sunny, of Chicago, Mr. Coleman, 
of Milwaukee, Mr. Hart, of New Orleans, Mr. Royce, of 
Washington, and Mr. Price, of New York. 
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The electrical report of the Committee on Data, I 
believe, is now in order. If Mr. Peck has the report, 
he will kindly read it. 



ELECTRICAL REPORT OF THE COMMITTEE 

ON DATA. 



Mr. Peck : As the report of the Electrical Section 
of the Committee on Data, I wish to present this form 
by which to record data concerning street lights. 
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DISCUSSION. 

Judge Armstrong : I move that it be received and 
adopted* 

Mr, Burleigh : And that the Secretary of our 
Association refer it to the Census Department at Wash- 
ington, with the request that they so arrange their sta- 
tistics as to conform to that form. 

Mr. Weeks: My attention has been called to a 
clipping from one of the Kansas City papers, which I 
find noticed editorially in the Electrical Engineer of Sep- 
tember 9, regarding the price of street lighting in various 
cities of the country, and I take it that if data are to 
have any value whatever they should be accurate, and I 
am very sorry to see that the data that are given by the 
Census Department in Census Bulletin No. 100, referred 
to in this article, are not accurate. For instance, the 
statement is made that in San Francisco the price is 
$440.67 for one arc lamp for one year, and in Denver, 
$58.46. Those statements are made simply without any 
qualification whatever. I happen to be familiar with the 
facts in both cases and I know that there is no founda- 
tion, absolutely no foundation, for those statements, and 
I think that it is but just to our good friends, Rollins, of 
Denver, and Roe, of San Francisco, than whom there are 
no fairer-minded and juster men in the fraternity, that 
that statement be corrected. The facts are that in San 
Francisco, where, it should be remembered, coal is $7.00 
a ton, the highest price paid for any one lamp per year is 
$361.90, and that is a 4,000 candle power lamp main- 
tained at a point remote from the central station, with, of 
course, a considerable mileage of circuit required, in 
order to reach that point ; and, instead of being so 
generous, as one would infer brother Rollins has been in 
Denver, as to give them an arc lamp for $58.46, his good 
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business sense has led him to do quite otherwise ; the 
rate that he gets there is $150 within a certain radius 
and $216 outside and for tower lighting ; two very differ- 
ent propositions. 

In this connection, I want to call attention to the 
amendment that was suggested by the committee to the 
scheme proposed by Mr. Foote, that a very important 
factor in this whole matter — one of the most important 
factors — is the question of distribution. I have had 
occasion to look into this matter quite extensively of 
late, and I find that the distribution of municipal lights 
ranges all the way from eight and six-tenths lamps per 
mile of line down to one lamp per mile of line. Any 
electrical engineer will at once appreciate the importance 
of this, and that element should always be included if a 
comparison of prices is made. Of course, there are other 
elements that occur to almost everyone ; the system used, 
the watts consumed, the period of contract, the price of 
coal, whether it be water power or natural gas ; but the 
mileage of circuit per lamp seems to have been generally 
overlooked. It is important in two ways ; first, it de- 
termines the amount of investment. I find, in the cities 
that I have looked up, that the investment per lamp in 
street systems ranges from $35:87 to $190.40. You can 
readily see that when it comes to operation it will be still 
more important, as not only has the resistance of the 
line to be overcome, but it has to be controlled and 
maintained, and your trimmers have to traverse all of 
this distance. 

I want to say that I think that Mr. Foote, in the 
schedule proposed, has covered the ground very thor- 
oughly with the amendment suggested by the committee. 
I hope he will find that it will be readily filled out by 
the central station men. 

Mr. Francisco : Mr. Weeks' remarks, calling atten- 

8 
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tion to this matter of price and to the statements which 
have been published throughout the country in regard 
to street lighting, lead me to suggest that there are so 
many factors that enter into the question of cost that it 
is utterly impossible, without some such information as 
we can get from the census statistics, to tell anything 
about the matter in any way, shape, or manner. You 
will often see published in the newspapers and magazines 
statements of the cost of street lighting in different 
places. They will give the cost in Boston, where steam 
power is used and coal is $5.50 per ton, and compare 
that with the cost in some places in the West, where 
water power is used and no coal is required, and when 
they are burning in one place 1,000 lights and in the 
other but 50 lights. As Mr. Weeks says, there is just 
as much difference in the cost of producing the light, 
whether you are running a large number or a small 
number of lights, as there is between burning coal at five 
or six dollars per ton and using water power costing 
nothing. In the information which has been dissemi- 
nated through the country for the use of municipalities, 
those things have not been brought out at all. They 
have simply said that gas light in one place cost so 
much. In one article which I read I saw the statement 
published that Boston had to pay $180 per year, while 
Ypsilanti only paid $13. That would carry the idea 
that the citizens of Boston were being outrageously 
swindled, whereas the fact is that Ypsilanti uses water 
power, while Boston uses steam power. You cannot 
make a good comparison of those things unless you have 
such facts before you. These statistics that Mr. Foote 
will furnish may cover that very ground, and will show 
up all these different points, so that you may make a 
comparison and make it intelligently. I trust, therefore, 
that this matter will be thoroughly carried forward. 
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Mr. Foote : You all know that this subject is one 
which interested me before I had anything to do with 
the census. Mr. Weeks has called your attention to 
some things that the Census Office has done that, on the 
surface presentation, seemed to be hurtful. I took a 
little consolation out of these figures, thinking that if 
they hurt you pretty badly it would show the necessity 
of giving correct data on my schedule, so that I could 
make a report that would help you out of the hole. I 
have prepared a schedule that contains a number of 
points of inquiry. I submitted that schedule to 37 
managers of companies, every one of whom, when they 
first took up the outline, commenced by the wise remark, 
**Cut it down." The net cutting down made by the 37 
managers was an increase of five points. The outline 
for street lighting reports that has been submitted to you 
can be filled out from the information to be obtained 
from those schedules, provided we get the information 
on the schedules. Mr. Weeks calls my attention to the 
fact that we wanted a mile of circuit included ; but I 
cannot make a report on a mile of circuit unless you give 
me the mile of circuit on your reports. Some of you 
may think it strange, but the fact is that a great many 
central station companies do not know anything about 
the mileage of the circuit. Knowing how difficult 
these things were to reach, and knowing the necessity 
— the supreme importance — of having these figures 
correct when published, I have induced the Super- 
intendent of the Census to appoint Mr. Foster as 
a special agent to visit central stations in the State 
of New York, go over the schedules with them, correct 
and verify their statements, and give his assistance to 
them in filling out those schedules ; so that I may feel, 
when I have figured for tabulation, that I have some- 
thing which is bona fide, something which is reliable, and 
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which can be accepted by the people of this country as 
an authority on that question. That work will be 
pushed to completion as rapidly as it can be done, and I 
hope that every man that Mr. Foster may call upon will 
see the importance of laying aside his business for an 
hour and giving Mr. Foster the time, so as not to hinder 
him in his movements, but let him complete the work 
as soon as possible. I believe that it is possible now, 
with the opportunity that we have, to so formulate a 
report for street lighting, contracts and prices, that it 
will forever wipe out these strong figures, commencing 
with the highest priced lamp in the country and ending 
with the lowest priced lamp, with no details given to 
show why one is high and the other low. You need the 
most intelligent men detailed to show and explain the 
figures, so that they may be made understandable, and 
may serve as a guide for the action of those who under- 
take to discuss this question. The more I have had to 
do with this problem of data and statistics, the more 
conservative I get and the more afraid I am of making 
any statement whatever with my figures. My friend, 
Mr. Tiffany, who published that bulletin, started out on 
the theory that he must ascertain the number of miles of 
street in a town and the number of lamp posts in a 
town, and he simply classed every post that had a lamp 
on it as one ** lamp," as he unfortunately called it. He 
ought to have called it one *' post," and then it would 
have been all right ; but he made no discrimination 
between an eight foot gas burner on a post, or a 
kerosene lamp on a post, and a tower with 2,000 
arc lamps on it. He counted them all as one post, 
and his schedule is worked out upon that theory. I 
think you will find, if you have the necessary patience 
for this work to be done (and it takes time to do it), 
that you will get a report that will absolutely relieve you 
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from all the difficulties that you have been under in 
meeting these figures as to the cost of public lighting. 
That we will give you as soon as possible — having the 
two features always in reserve ; first, that you give me 
the figures that are correct, and, secondly, that the Cen- 
sus Office gives me a sufficient amount of clerical help to 
do the work — both of which are very necessary things. 
What we want to have are figures that will not lie, and, 
in order to have those, we must have figurers who will 
do correct work. (Applause.) 

The President : Is there any further discussion 
upon the report of that committee ? If not, the Secre- 
tary will please read the motion. 

The Secretary : That the form presented by the 
Committee on Data be accepted, and that the Secretary 
of this Association communicate with the census officers 
and request that they so prepare and arrange their statis- 
tics as to conform to this. 

The President : You have heard the motion. 
Those who favor it will say Aye ; those opposed. No. 
It is carried. 
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The President : The next committee to report is 
the Committee on Legislation, of which Judge Arm- 
strong is Chairman. 

Mr. Armstrong: The Committee on Legislation 
has no report to make. The design of that committee 
was that the members from each State would give the 
matters of legislation occurring within their jurisdiction 
to the chairman of the committee, so that it could be 
formulated and submitted here — a splendid scheme, but, 
unfortunately, it has not worked at all. In my own 
State (New Jersey) the Legislature was so busy with 
political matters, fortunately, as to leave us almost 
entirely alone — and I think that is about all that we 
need ask in the way of legislation — to be left alone. I 
believe that the usual number of underground bills were 
introduced, and I think that one bill, which I referred to 
at the last Convention — about getting away up in the 
air, some 200 or 300 feet — was also introduced ; but 
nothing came of any of those measures. And so, report- 
ing for that committee, I can only report for New 
Jersey. I do not know whether any of the other mem- 
bers of the committee here present are able to report 
for their own States as to matters of legislation or not. 

Mr. Wilmerding : In Illinois, at the last session 
of the Legislature, there were a great many bills intro- 
duced with a view to knocking out our interests. One 
bill was the one referred to by Mr. Francisco, by which 
the cities and towns were authorized to carry on a com- 
mercial lighting business, not only with electricity, but 
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with gas. That bill died in the committee. There was 
another bill introduced to the effect that no wire carry- 
ing a voltage of more than i,ooo volts should be oper- 
ated in the State. That also died in the committee. 
We were fortunate in having one or two friends in the 
Legislature who had influence enough to knock out 
those things. Of course, we have all got to look out for 
just such action. I suppose it is sandbagging, but they 
did not make much out of it, and, perhaps, next time 
they will not attempt it. 

Mr. Francisco : As a member of the committee 
from Vermont, I will say that our Legislature only 
meets once in two years, and therein we are fortunate. 
We have had no session since the last meeting. 

The President : In the absence of Mr. Maher,. 
who is the member of the committee from New York 
State, I will say that each year in New York we 
have had a bill up (we had one winter before last, and 
there is one down there now), but, as is usually the case 
in New York City, the tail was trying to wag the dog. 
In other words, the members of the Electrical Com- 
mission in New York City are getting good, fat salaries^ 
and they want to nurse that thing as long as they can. 
The bill contemplated would wipe them out. So we 
have got them fighting among themselves, and the result 
is that nothing has been done in New York State ; and 
we are likely not to have anything done. I presume the 
same thing will be up during the coming winter, as I 
know of a gentleman who is a very hot candidate for 
one of the commissions, but I have no doubt that some 
of Mr. Seely's friends — Jake Hess, or Theodore Moss, 
or some other one over there — will be as anxious to 
retain their positions as they were last winter, and so the 
tail will still wag the dog, as it did last winter, and we 
will not have any legislation prejudicial to their interests^ 
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Dr. Bell : Partly as a matter of information, and 
partly as bearing upon a subject which might develop 
into something interesting, and as relating to a subject 
in which I feel considerable interest, as I have had my 
attention called to it in one way or another in the light 
of these obnoxious bills, I would like to inquire whether 
there has ever been any systematic attempt to find out 
the nigger in the fence in this business. In other words, 
whether a majority of these bills emanate from cranks, 
from quasi socialists, from previous competitors, or from 
what source. Sometimes a little information as to just 
what interest is at work to further a particular bill might 
be very useful in assisting various members of the Asso- 
ciation in defeating obnoxious measures. 

Mr. Armstrong: If the stenographer will not re- 
port what I say, I think I may answer Dr. Bell's inquiry. 

* * * * 

Mr. Scott : I just want to speak in relation to this 
matter that the gentlemen have spoken about, so far as 
to suggest that sometimes legislation is produced by the 
indiscretion of electric light companies themselves. In 
Pennsylvania we have carefully WHtched the legislation, 
and have tried to have ever}'thing avoided that was inim- 
ical to our interests ; but there was a bill passed at the 
last session which strikes directlv at us and affects our 
interests, and which should not have been passed at all, 
and could not have been passed (for there was no money 
in it) but for the determined efforts on the part of its 
promoters to have it passed. That was a bill in relation 
to the cutting of trees. It is a most iniquitous piece of 
legislation, so far as we are concerned. It provides 
about in this way : ** That any citizen, or any person, 
in any borough, township, or in any city of the first or 
second-class, who has knowledge of the cutting or trim- 
ming of any tree along or upon any public highway, or 
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the branches of trees upon private property which pro- 
trude over the highway, by any telegraph, telephone or 
electric light company, and who shall lodge proper in- 
formation, that thereupon the Court of Common Pleas 
shall appoint a jury of view, and that jury of view shall 
proceed to assess damages and costs upon such telegraph, 
telephone or electric light company." There was an 
influence brought to bear in favor of that bill which 
could not be overcome. Some of us took the trouble 
to contest it, and found that the Suburban Electric 
Light Company, of Philadelphia — a county company — 
had asked the land associations along their route for the 
privilege of cutting trees. They went to the Secretary's 
office and asked for this privilege, and he said, '* Yes, 
you can cut all you want to," meaning just to cover the 
right of way outside of their fences. But that company 
went to work and cut down trees that were inside of the 
fences. Any one traveling from Philadelphia to New 
York can see for over half a mile the fine trees lying 
right there on the road alongside the railroad track, along 
the State road from Philadelphia to Trenton. Well, it 
was a bad thing to do (laughter) ; and the Land Associ- 
ation (which is composed of politicians of Philadelphia 
who can carry any measure through the Legislature) de- 
cided at once that they would stop that business ; so 
they put this bill through. It is not merely the aggrieved 
property holders, or any body who may have any partic- 
ular interest in the matter, but any d — d tramp who 
comes along the road may lodge an information before 
the Court of Common Pleas, and then the damages have 
got to be assessed, even if it is only ten cents, upon the 
complaint of that tramp. 

Those things ought to be looked into. We ought to 
be careful on our own part in seeking legislation — ^just as 
careful as if it were legislation by our competitors or by 
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our enemies. There is another matter of legislation that 
we have tried to accomplish in Pennsylvania. It is un- 
derstood by everyone who has had interest enough to 
look the matter up, that gas and water companies have 
an exclusive right, such an exclusive right that electric 
light companies cannot get in. In a small town — like 
our own town of Bristol, of eight thousand inhabitants, 
where a gas company has been running since 1856, and 
has been paying eight or ten per cent, dividend right 
along — there is no reason why a gas company should have 
exclusive rights, while an electric light company which 
has invested $20,000 or $30,000 in its plant, and has finally 
got the thing running, is compelled to buck against any 
one who may choose to come in and make a competition. 
Those matters can be arranged in time, but, of course, 
it may take a long time, and it will require a great deal 
of trouble and effort on the part of somebody. We^ can 
do a thing of that kind in a better way than by use of 
money ; we can accomplish what we wish by argument. 
If you will just show the people who are interested in 
the corporation — your own stockholders, the men who 
have put down their stamps for the purpose of carrying 
on the business — that there is something they have got 
to look out for ; that just as soon as we begin to make 
eight or ten per cent, and to accumulate a surplus, the 
gas company or the water company in their own town, 
using the power which they can apply to that purpose, 
can run a pole line right along the side of us and can 
take our customers right away by cutting rates — that 
they can do this because they have an exclusive charter, 
whereas we cannot go in and manufacture gas or put 
water through the streets as they can do ; I say that if 
you make your stockholders understand this, you may 
accomplish much. 
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There are a great many of these questions that come 
up in this country, and that ought to be looked after, 
not only by the Committee on Legislation, but it ought 
to be the business of every man connected with a central 
station company, from officers to stockholders, to look 
out in this way for his own pocket book. (Applause.) 

Dr. Bell : There is one further suggestion with 
regard to the matter of legislation that I would like to 
bring before the Association, more, perhaps, for the pur- 
pose of getting the facts about it than for the sake of 
suggesting any possible remedy — because it would require 
a careful study to do that — and that is the existence of 
the fake electric light companies — companies existing 
only on paper, with a Board of Directors, usually com- 
posed of the stockholders of the local gas company, hold- 
ing meetings once a year, if it is absolutely required by 
law, and existing simply for the purpose of stopping 
legitimate electrical enterprises. I speak with some 
feeling on the subject because I have happend to live at 
one time and another in two or three towns of compara- 
tively small size where this particular kind of work was 
being deliberately carried on by the gas company. They 
had obtained charters, and they simply hung on to them, 
staying there like dogs in the manger, refusing to let any 
electric light company get a foothold and stopping the 
organization of new companies. Even if they were not 
possessed of exclusive charters, their mere existence in a 
state which might become on a very short notice active, 
checks opposition and enables extortionate rates to be 
secured for gas, and, at the same time, prevents the organ- 
ization of an electric light company. In the first place, 
it is an outrage upon electrical people in general who 
want to see the electric light extended ; and, in the next 
place, it is particularly tough on companies which might, 
if permitted in towns, do a great deal of electric lighting. 
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It is hard on all parties concerned. I do not know 
whether there can be a reasonable possibility of legisla- 
tive prevention of this, but it would be a mighty good 
work for this Association to take up. 

The President: Is there any further discussion? 
What is your pleasure in regard to the report of the 
committee ? 

Mr. Seely : I move that the report of the com- 
mittee be received, and that the committee be continued. 
(Carried.) 

The President : Next in order is the report of 
the Committee on Underground Conduits and Conduct- 
ors, of which Mr. Francisco is Chairman. 

Mr. Francisco: In behalf of the Committee on 
Underground Conduits, I have to say, that we have 
undertaken quite a task. We have found that the sub- 
ject of underground conduits is one that is liable to 
involve quite a study in relation to a great many statis- 
tics and a great many points. We went to work to get 
to the bottom — to get at the facts. We have collected a 
good deal of information in regard to that matter, but 
the time has been so short that we confess it has been 
impossible to get all the matter that we had a report on 
ready at this meeting. I have been in correspondence 
with parties in London with regard to the entire under- 
ground conduit business of London, but the report that 
I expected to have here to-day has not yet arrived, on 
account of the time being so short in which to get the 
correspondence back and forth. The same statement is 
true with regard to several places in the United States. 
Therefore, we did not feel like making a report which 
would contain merely a partial statement of facts, because 
several central station companies have stated to me that 
they do not want anything but facts, and that they want 
to base their calculations upon what we find to be facts. 
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with regard to what they are going to do. The position 
that I have taken, and that the committee took, is that 
if there are several systems of underground wiring which 
are practical and proper, we want to find out which is 
the best system, and then leave those who want to adopt 
one, upon the information which we may obtain, to de- 
cide as to that which is the best, the most practicable, 
and the most serviceable. We cannot get the informa- 
tion and come to that decision in the time allotted for 
making our report at this meeting. Therefore, we shall 
have to ask the Convention to extend the time if they 
want the information. 

On motion of Mr. Armstrong, seconded Mr. Weeks, 
the committee was continued, and requested to report 
at the next meeting. 

The President : We will now hear the report of 
the Committee on Safe Wiring, of which Mr. De Camp 
is Chairman. 

Mr. Armstrong. Mr. T. Carpenter Smith had this 
report, but, as he was feeling quite unwell, he asked me 
to read it for him, as he had to leave the hall. 



Mr. Armstrong read the following report : 

REPORT OF COMMITTEE ON SAFE WIRING. 



To the President and Members of the National 
Electric Light Association : 

Gentlemen: — Your Committee on Tabulating 
Wiring and Insurance Rules beg leave to report that 
they have had several meetings and conferences with 
representatives of the various interests involved, and as a 
result have formulated certain preliminary requirements 
which they think essential to safe wiring. 

These must not be considered as rules to be absolutely 
followed, but rather in the nature of suggestions as to 
the line upon which each local association may form its 
own rules in detail. These requirements are as follows : 

CLASS A. 

Central Stations for Light or Power. 

These Rules also apply to Dynamo Rooms in Isolated 

PlantSy connected with or detached from buildings 

used for other purposes. Also to all varieties of 

apparattiSy of both high and low potential. 

Generators or Motors — Must be : 

1. Located in a dry place. 

2. Insulated on floors or base-frames, which must be 
kept filled to prevent absorption of moisture, and also 
kept clean and dry. 

3. Not exposed to flying or combustible materials. 

4. Each covered with a waterproof cover when not 
operating. 
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In no case must a generator be placed in a room 
where any hazardous process is carried on, such as the 
working room of a cotton, jute, flax, woolen or flour 
mill. 

Care and Attendance. — A competent man must be 
kept on duty in the room where generators are operat- 
ing. 

Oily waste must be kept in metal cans and removed 
daily. 

Conductors. — From generators, switchboards, rheo- 
stats or other instruments, and thence to outside lines, 
conductors must be : 

1. In plain sight. 

2. Wholly on non-combustible insulators, such as 
glass or porcelain. 

3. Separated from contact with floors, partitions or 
walls through which they may pass by non-combustible 
insulating tubes. 

4. Kept rigidly so far apart that they cannot come 
in contact. 

5. Covered with non-inflammable insulating material 
sufficient to prevent accidental contact. 

6. Ample in carrying capacity to prevent heating. 
(See Capacity of Wires Table.) 

7. Connected by splices or joints equal in carrying 
capacity to the conductors themselves, soldered if neces- 
sary to make them efficient and permanent. 

8. When under floors or in distributing towers, placed 
in spaces ample for inspection and ventilation, and pro- 
vided with special insulating covering. 

Switchboards — Must be : 

I. So placed as to make it impossible to communi- 
cate fire to surrounding combustible material ; accessible 
from all sides when the connections are on the back ; or 
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may be placed against a brick or stone wall when the 
connections are entirely on the face. 

2. Kept free from moisture. 

3. Made of non-combustible material, or of hard 
wood, filled to prevent absorption of moisture. 

4. Equipped with bars and wires in accordance with 
rules I, 2, 3, 4, 5, 6 and 7 for placing conductors. 

Resistance Boxes and Equalizers — Must be : 

1. Equipped with metal or non-combustible frames. 

2. Treated as sources of heat. 

3. Placed on the switch, or a distance of a foot from 
combustible material, or separated therefrom by asbestos 
or cement. 

Lightning Arresters — Must be: 

1. Attached to each side of every overhead circuit 
connected with the station. 

2. In plain sight. 

3. On the switchboard or in an equally accessible 
place, away from combustible material. 

4. Connected with at least two earths by separate 
wires of large size. 

5. So constructed as not to maintain an arc after the 
discharge has passed. 

Testing. — All series and alternating circuits must be 
tested every two hours while in operation, to discover 
any leakage to earth, abnormal in view of the potential 
and method of operation. 

All multiple arc low potential systems (300 volts or 
less) must be provided with an indicating or detecting 
device, readily attachable, to afford easy means of testing 
where the station operates perpetually. 

Data obtained from all tests must be preserved for 
examination by insurance inspectors. 
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CLASS B. 

Arc (Series) Systems. 

Overhead Conductors. — All outside overhead con- 
ductors (including services) must be : 

1. Covered with some insulating material not easily 
abraded. 

2. Firmly secured to properly insulated and substan- 
tially built supports, all the wires having an insulation 
equal to that of the conductors they confine. 

3. So placed that moisture cannot form a cross-con- 
nection between them ; not less than a foot apart and not 
in contact with any substance other than proper insu- 
lating supports. 

4. At least seven feet above the highest point of flat 
roofs and at least one foot above the ridge of pitched 
roofs, over which they pass or to which they are attached. 

5. Protected whenever necessary, in view of possible 
accidents to conductors or supports, from possibility of 
contact with other conducting wires or substances to 
which current may leak, by dead insulated guard irons 
or wires. Special precautions of this kind must be 
taken where sharp angles occur, or where any wires 
might possibly come in contact with electric light or 
power wires. 

6. Provided with petticoat insulators of glass or por- 
celain. Porcelain knobs and rubber hooks are prohibited. 

7. So spliced or joined as to be both mechanically 
and electrically secure without solder. They must then 
be soldered to insure preservation, and covered with an 
insulation equal to that on the conductors. 

The following formula for soldering fluid is approved : 

Saturated Solution of Zinc 5 parts. 

Alcohol 4 parts. 

Glycerine i part. 

9 
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Conductors should not be run over or attached to 
buildings other than those in which light or power is 
being, or is to be, used, but on separate poles or struct- 
ures always easily inspected. 

Service Blocks must be covered over their entire sur- 
face with at least two coats of waterproof paint and so 
maintained. 

Wires for High and Low Potential circuits 
should not occupy the same support. 

Telegraph, Telephone and Similar Wires must 
not be placed on the same arm with electric or power wires 
and should not be placed on the same structure or pole. 

Interior Conductors. 

All Interior Conductors — Must be : 

1. Where they enter buildings from outside terminal 
insulators to and through the walls, covered with extra 
moisture-proof insulation, and must have drip loops out- 
side, preferably slanting upward toward the inside and 
bushed with moisture-proof and non-combustible insu- 
lating tube. 

2. Arranged to enter and leave the building through a 
double contact service switch, which will effectually close 
the main circuit and disconnect the interior wires when 
it is turned *'off." The switch must be so constructed that 
it shall be automatic in its action, not stopping between 
points when started, and prevent an arc between the 
points under all circumstances ; it must indicate on in- 
spection whether the current be '* on " or *' off," and be 
mounted on a non-combustible base in a position where 
it can be kept free from moisture, and easy of access to 
police or firemen. 

3. Always in plain sight, never covered, except in 
special cases, where an armored tube may be necessary. 

4. Covered in all cases with a moisture-proof non- 
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combustible material that will adhere to the wire, not 
fray by friction, and bear a temperature of 150 degrees F. 
without softening. 

5. In dry places, kept rigidly apart at least one foot, 
except when covered (in addition to insulation) by a 
moisture-proof non-conducting and non-inflammable tub- 
ing, which must be strong enough to protect the insulat- 
ing covering from injury. Conductors thus placed may 
be run not less than three inches apart, and be fastened 
with staples, under which are placed mechanically rigid 
insulating strips or saddles of greater width than the 
metal of the staple, by which possibility of injury to the 
tube may be prevented. 

6. In damp places, attached to glass or porcelain in- 
sulators, and separated ten inches or more. 

7. When passing through walls, floors, timbers or 
partitions, treated as in central stations under like con- 
ditions. 

Lamps and Other Devices. 

Arc Lamps Must Be In Every Case : 

1. Carefully isolated from inflammable material. 

2. Provided at all times with a glass globe surround- 
ing the arc, securely fastened upon a closed base. No 
broken or cracked globes may be used. 

3. Provided with a hand switch, also an automatic 
switch, that will shunt the current around the carbons 
should they fail to feed properly. 

4. Provided with reliable stops to prevent carbons 
from falling out in case the clamps become loose. 

5. Carefully insulated from the circuit, in all their 
exposed parts. 

6. Where inflammable material is near or under the 
lamps, provided with a wire netting around the globe 
and a spark-arrester above, to prevent escape of sparks, 
melted copper or carbon. 
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Incandescent lamps in series circuits, having a maxi- 
mum potential of 350 volts or over, must be governed 
by the same rules as for arc lights, and each series lamp 
provided with a hand switch and automatic cut-out 
switch ; when lights are in multiple series, such switches 
and cut-outs must not control less than a single group of 
lights. Electro-magnetic devices for switches are not 
approved. 

Under no circumstances will incandescent lamps on 
series circuits be allowed to be attached to gas fixtures. 

CLASS C. 

Incandescent (Low Pressure) Systems — 300 Volts 
OR Less — Overhead Conductors. 

Outside Overhead Conductors — Must be : 

1. Erected in accordance with general rules for Arc 
(Series) Circuit Conductors. 

2. Provided with suitable safety fuses at junctions of 
distributing mains with feeding conductors. 

3. Separated not less than six inches, where they enter 
buildings as service conductors, and be provided with a 
double pole fusible cut-out, as near as possible to the 
point of entrance to the building, and outside the walls, 
when practicable. 

Underground Conductors. 

Underground Conductors — Must be : 

1. Provided with suitable protecting devices at the 
ends of tube or conduit services inside the walls of build- 
ings, as a guard against moisture and injury. 

2. Terminated at a properly placed double pole house 
cut-out. 

3. Of specially insulated conductors after leaving the 
tube or conduit, and separated by at least ten inches, 
until the double pole cut-out is reached. 
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Inside Wiring. 

Wire should be so placed that in the event of the 
failure or deterioration of their insulating covering the 
conductors will still remain insulated. 

At the entrance of every building there shall be a 
double pole switch placed in the service conductors, 
whereby the current may be entirely cut off. 

Conductors Must Not Be : 

1. Of sizes smaller than No. i6 B. & S., No. i8 B. 
W. C. or No. 3 E. S. G. 

2. Lead or paraffine covered. 

3. Covered with soft rubber tube. 

4. Laid in mouldings of any kind in damp places. 

5. Laid in mouldings with open grooves against the 
wall or ceiling. 

6. Laid in mouldings where less than half an inch of 
solid insulation is between parallel wire, and between 
wires and walls or ceilings. 

7. Laid in plaster, cement or similar finish. 

8. Concealed unless easily accessible, and preferably 
in approved conduits or wire-ways. 

Mouldings, where admissable, must have at least two 
coatings of waterproof paint, to be impregnated with a 
moisture repellent. 

Cleatwork is not desirable, and cleats must not be 
used unless: 

1. In a very dry place. 

2. In a place perfectly open for inspection at any 
time. 

3. They are of porcelain, or well-seasoned wood, . 
filled, to prevent absorption of moisture. 

4. They are so arranged that wires of opposite polar- 
ity with a difference of potential of 1 50 volts or less, will 
be kept at least two and one-half inches apart, and that 
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where a higher voltage is used this distance be increased 
proportionately. 

5. There is a backing provided, of wood at least half 
an inch thick, well seasoned and filled, to prevent absorp- 
tion of moisture. 

Staples must never be used to fasten conductors, 
unless : 

1. Provided with an insulating sleeve or saddle rigidly 
attached to the metal of the staple, and having such 
strength and surface as to prevent mechanical injury to 
the insulation of the conductor. 

2. Under conditions in which cleatwork would be 
acceptable, or where driven into a moulding specially 
adapted for open work. 

Special Wiring. 

Wherever conductors cross gas, water or other metallic 
pipes, or any otlier conductors or conducting material 
(except arc light wires), they should be separated there- 
from by some continuous non-conductor at least one inch. 
In crossing arc light wires the low tension conductors 
must be placed at a distance of at least six inches. In 
wet places an air space must be left between conductors 
and pipes in crossing, and the former must be run in 
such a way that they cannot come in contact with the 
pipe accidentally. Wires should be run over all pipes 
upon which condensed moisture is likely to gather, or 
which by leakage might cause trouble on a circuit. 

In rooms where inflammable gases may exist, or 
where the atmosphere is damp, the incandescent lamp 
and socket should be enclosed in a vapor tight globe. 

In breweries, stables, dye-houses, paper and pulp 
mills, or other buildings specially liable to moisture, all 
conductors, except where used for pendants, must be : 

I. Separated at least six inches. 
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2. Provided with a durable, waterproof covering. 

3. Carefully put up. 

4. Supported by porcelain or glass insulators. 
Moisture-proof and non-inflammable tubing may be 

accepted in lieu of such construction. 

No switches or fusible cut-outs will be allowed in 
such places. 

Interior Conduits Must Not Be : 

1. Combustible. 

2. Of such material or construction that the insula- 
tion of the conductor will ultimately be injured or 
destroyed by the elements of the composition. 

3. So constructed or placed that difficulty will be ex- 
perienced in removing or replacing the conductors. 

4. Subject to mechanical injury by saws, chisels or 
nails. 

5. Supplied with a twin conductor in a single tube 
where a current of more than 10 amperes is expected. 

6. Depended upon for insulation. The conductors 
should be covered with moisture-proof material. 

The object of a tube or conduit is to facilitate the 
insertion or extraction of the conductors, to protect them 
from mechanical injury, and as far as possible from 
moisture. 

Twin tube conductors must not be separated from 
each other by rubber or similar material, but by cotton 
or other readily carbonizable substance. 

Conductors passing through walls or ceilings must be 
encased in a suitable tubing, which must extend at least 
one inch beyond the finished surface until the mortar or 
other similar material be entirely dry, when the projec- 
tion may be reduced to half an inch. 

Double Pole Safety Cut-outs — Must be : 

I. Placed where the overhead or underground con- 
ductors enter a building and join the inside wires. 
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2. Placed at every point where a change is made in 
the size of the wire (unless the cut-out in the larger wire 
will protefct the smaller). This includes all flexible con- 
ductors. All such junctions must be in plain sight. 

3. Constructed with bases of non-combustible and 
moisture-proof material. 

4. So constructed and placed that an arc cannot be 
maintained between the terminals by the fusing of th« 
metal. 

5. So placed that on any combination fixture, no 
group of lamps requiring a current of six amperes or 
more, shall be ultimately dependent upon one cut-out. 

6. Wherever used for more than six amperes, or 
(where the plug or equivalent device is not used) 
equipped with fusible strips or wires provided with con- 
tact surfaces or tips of harder metal soldered, or other- 
wise having perfect electrical connection with the fusible 
part of the strip. 

Safety Fuses must be so proportioned to the conduc- 
tors they are intended to protect, that they will melt be- 
fore the maximum safe carrying capacity of the wire is 

exceeded. 

All fuses, where possible, must be stamped, or other- 
wise marked, with the number of amperes equal to the 
safe carrying capacity of the wire they protect. 

All cut-out blocks when installed must be similarly 
marked. 

The safe carrying capacity of a wire changes under 
different circumstances, being about forty per cent, less 
when the wire is closed in a tube or piece of moulding 
than when bare and exposed to the air, when the heat is 
rapidly radiated. It must be clearly understood that the 
size of the fuse depends upon the size of the smallest 
conductor it protects, and not upon the amount of 
current to be used on the circuit. Below is a table 
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showing the safe carrying capacity of conductors of 
different sizes in Birmingham, Brown & Sharp, and 
Edison gauges, which must be followed in the placing 
of interior conductors. 
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Switches — Must : 

1. Be mounted on moisture-proof and incombustible 
bases, such as slate or porcelain. 

2. Be double pole when the circuits which they con- 
trol are connected to fixtures attached to gas pipes, and 
when six amperes or more are to pass through them. 

3. Have a firm and secure contact, must make and 
break readily, and not stick when motion has once been 
imparted by the handle. 

4. Have carrying capacity sufficient to prevent heat- 
ing above the surrounding atmosphere. 

5. Be placed in dry, accessible places, and be grouped 
as far as possible, being mounted, when practicable, upon 
slate or equally indestructible back boards. 

Motors. — In wiring for motive power, the same pre- 
cautions must be taken as with the current of the same 
volume and potential for lighting. The motor and 
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resistance box must be protected by a double pole cut- 
out and controlled by a double pole switch. 

Arc Lights on Low Potential Circuits — Must be : 

1. Supplied by branch conductors not smaller than 
No. 12 B. & S. Gauge. 

2. Connected with main conductors only through 
double pole cut-outs. 

3. Only furnished with such resistances or regulators 
as are enclosed in non-combustible material, such resist- 
ances being treated as sources of heat. 

4. Supplied with globes protected as in the case of 
arc lights on high potential circuits. 

Fixture Work. 

1. In all cases where conductors are concealed within, 
or attached to fixtures, the latter must be insulated from 
the gas pipe system of the building. 

2. When wired outside, the conductors must be so 
secured as not to be cut or abraded by the pressure of 
the fastenings, or motion of the fixtures. 

3. All conductors for fixture work must have a water- 
proof insulation that is durable and not easily abraded, 
and must not in any case be smaller than No. 16 B. (& 
S., No. 18 B. W. G., or No. 3 E. S. G. 

4. All burrs or fins must be removed before the con- 
ductors are drawn into a fixture. 

5. The tendency to condensation within the pipes 
must be guarded against by sealing the upper end of the 
fixture. 

6. No combination fixture in which the conductors 
are concealed in a space less than one-fourth inch between 
the inside pipe and the outside casing will be approved. 

7. Each fixture must be tested for possible ** con- 
tacts " between conductors and fixture, and for ** short 
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circuits," before the fixture is connected to its supply 
conductors. 

8. The ceiling blocks of fixtures should be made of 
insulating material. 

Electric Gas Lighting. 

Where electric gas lighting is to be used on the same 
fixture with the electric light : 

1. No part of the gas piping or fixture shall be in 
electrical connection with the gas lighting circuit. 

2. The wires used with the fixtures must have a non- 
inflammable insulation, or where concealed between the 
pipe and shell of the fixture, the insulation must be such 
as is required for fixture wiring for the electric light. 

3. The whole installation must test free from 
"grounds." 

4. The two installations must test perfectly free of 
connection with each other. 

Pendants and Sockets. 

No portion of the lamp socket exposed to contact 
with outside objects must be allowed to come into elec- 
trical contact with either of the conductors. 

Cord Pendants — Must be : 

1. Made of conductors, each of which is composed 
of several strands insulated from the other conductor by 
a mechanical separator of carbonizable material, and both 
surrounded in damp places with a moisture-proof and a 
non-inflammable layer. 

2. Protected by insulating bushings where the cord 
enters the socket. 

3. So suspended that the entire weight of the socket 
and lamp will be borne by knots, above the point where 
the cord comes through the ceiling block or rosette, in 
order that the strain may be taken from the joints and 
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binding screws. All sockets used for wire or cord 
pendants should have openings at least equal to one- 
quarter inch gas-pipe size. 

4. Allowed to sustain nothing heavier than a four- 
light cluster, and in such a case special provision should 
be made by an extra heavy cord or wire, as a mechanical 
reinforcement. 

5. Equipped with keyless sockets as far as practica- 
ble, controlled by wall switches. In no case may a lamp 
giving more than fifty (50) candle power be placed in a 
key-socket on a flexible pendant. 

CLASS D. 

Alternating Systems. — Converters or 

Transformers. 

Converters — Must not : 

1 . Be placed inside of any building, except the central 
station, unless as hereinafter provided. 

2. Be placed in any btit metallic or non-combustible 
cases. 

3. Be attached to the outside walls of buildings, un- 
less separated therefrom by substantial insulating sup- 
ports. 

4. Be placed in any other than a dry and convenient 
location (which can be secured from opening into the 
interior of the building, such as a vault) when an under- 
ground service is used. 

5. Be placed without safety fuses at the junction 
between main and service conductors and safety fuses in 
the secondary circuits where they will not be affected by 
the heat of the converter. 

Primary Conductors. 

In those cases where it may not be possible to ex- 
clude the transformers and primary wires entirely from 
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the building, the following precautions must be strictly 
observed : 

1. The transformer must be located at a point as 
near as possible to that at which the primary wires enter 
the building. 

2. Between these points the conductors must be 
heavily insulated with a coating of moisture-proof 
material, and, in addition, must be so covered and pro- 
tected that mechanical injury to them or contact with 
them shall be practically impossible. 

3. The primary conductors, if within a building, 
must be furnished with a double pole switch, and also 
with an automatic double pole cut-out where the wires 
enter the building, or where they leave the main line, on 
the pole or in the conduit. These switches should, if 
possible, be enclosed in secure and fireproof boxes out- 
side the building. 

4. The primary conductors, when inside a building, 
must be kept apart at least ten inches, and at the same 
distance from all other conducting bodies. 

Secondary Conductors. 

The conductors from the secondary coil of the 
transformer to the lamps or other translating devices 
must be installed according to the rules for ** inside wir- 
ing" for **Low Potential Systems." 

CLASS E. 

Electric Railways. — Power Stations. 

All rules pertaining to arc light wires and stations, 
shall apply (so far as practicable) to street railway power 
stations and their conductors. 



126 

Railway Systems with Ground Return. 

Electric railway systems in which the motor cars are 
driven by a current from a single wire, with ground or 
floor return circuit, are prohibited, except as hereinafter 
provided : 

1. When there is no liability of other conductors 
coming in contact with the trolley wire. 

2. When the location of the generator is such that 
the ground circuit will not create a fire hazard to the 
property. 

3. When an approved automatic circuit breaker or 
other device, that will immediately cut off the current in 
case the trolley wires become grounded, is introduced in 
each circuit as it leaves the power station. This device 
must be mounted on a fireproof base and be in full view 
of the attendant 

Trolley Wires. 

Trolley Wires — Must be : 

1. No smaller than No. o B. & S. copper, or No. 4 
B. & S. silicon bronze, and must readily stand the strain 
put upon them when in use. 

2. Well insulated from their supports, and in case of 
the side or double pole construction, the supports shall 
also be insulated from the poles immediately outside the 
trolley wire. 

3. Capable of being disconnected at the power 
house, or of being divided into sections, so that, in case 
of fire on the railway route, the current may be shut off 
from the particular section and not interfere with the 
work of the firemen in extinguishing the flames. This 
rule also applies to feeders. 

4. Safely protected against contact with all other 
conductors. 
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. Car Wiring. 

All wires in cars must be run out of reach of the 
passengers, and shall be insulated with a waterproof 
insulation. 

Lighting and Railway Power Wires. 

Lighting and power wires must not be permitted in 
the same circuit with trolley wires with a ground return, 
except in street railway cars, car houses and power sta- 
tions. The same dynamo may be used for both pur- 
poses, provided the connection from the dynamo for 
each circuit shall be a double pole switch so arranged 
that only one of the circuits can be in use at the same 
time. 

CLASS F. 

Batteries. 

When current for light and power is taken from 
primary or secondary batteries, the same general regula- 
tions must be observed as apply to such wires fed from 
dynamo generators, developing the same difference of 
potential. 

CLASS G. 

Miscellaneous. 

1. The wiring in any building must test free from 
'' grounds " before the current is turned on. This test 
may be made with a magneto-bell that will ring through 
a resistance of 20,000 ohms, where currents of less than 
250 volts are used. 

2. No ground wires for lightning arresters may be 
attached to gas pipes within the building. 

3. All conductors connected with telephone, district 
messenger, burglar alarm, watch clock, electric time and 
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other similar instruments must, if in any portion of their 
length they are liable to become crossed with circuits 
carrying currents for light or power, be provided near 
the point of entrance to the building with some protec- 
tive device which will operate to shunt the instruments 
in case of a dangerous rise of potential, and will open 
the circuit and arrest an abnormal current flow. Any 
conductor normally forming an innocuous circuit may 
become a source of fire hazard if crossed with another 
conductor through which it may become charged with a 
relatively high pressure. 

A. J. De Camp, Chairman, 

M. D. Law, 

Stephen E. Barton, 

Wm. Brophy, 

T. Carpenter Smith. 

Certain questions have come before the committee, 
which they considered of too great importance to be 
decided at this stage. Among these are the subjects of 
the grounding of the neutral wire in compensating or 
three wire systems ; the grounding, either permanently 
or by automatic cut-outs, of the secondary wires in trans- 
former systems ; the adoption of a uniform alloy for 
fusible cut-outs, and the adoption of better methods for 
testing circuits. 

From the nature of the electrical business and the 
rapid advance it is making, there must, of necessity, 
questions continually arise which can only be decided by 
a later and larger experience; therefore, the object of the 
Association would be best served by the appointment of 
a permanent committee to whom should be referred all 
such questions, which they shall consider and report upon 
at the next succeeding meeting of the Association. 
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Your committee, therefore, offer the following :. 

Resolved : That a Committee of five be appointed by 
the President, to be a permanent committee on safe 
methods of construction and operation — any vacancies 
that may occur on the committee from time to time to 
be filled by the President. 

Committee, 

Wm. McDevitt, 
T. Carpenter Smith, 
Wm. Brophy, 
M. D. Law. 

Mr. Peck : I move that the report of the com- 
mittee be received, and that the Secretary be authorized 
to print the same at once and present copies of it to the 
members of the Association, and that the discussion of 
it be made the first order of business on Thursday morn- 
ing. It seems to me to be a very important report. 

Mr. Armstrong : It seems to me that it would be 
absolutely impossible for the Convention to obtain any 
adequate idea of these rules and recommendations unless 
they become more familiar with them than is possible 
from having the report read. 

The President : It has been moved by Mr. Peck, 
seconded by Mr. Armstrong, that the Report of the 
Committee on Safe Wiring be received, and that the 
Secretary be authorized to print the same at once and to 
present every member with a copy, and that the matter 
come up for discussion on Thursday morning. Are you 
ready for the question on that motion ? 

Mr. Seely : These papers have all been ordered to 
be printed, and why printed copies are not here I do not 
know. But this paper is a very important one. There 
are a great many regulations and recommendations in 
the paper that seriously affect those who have money 
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invested in electric lighting. There is no question in 
my mind but that this Association has got to adopt rules 
for proper construction. Therefore, I think that this 
matter should be postponed for at least one or two days, 
to give these gentlemen an opportunity to carefully con- 
sider this paper, and then take up each of its sections 
separately, so that each member may determine for him- 
self whether or not he is affected by the recommenda- 
tions. One gentleman states that it will cost him $5,000 
to carry out one of the suggestions made in that paper. 
I do not believe that the Association is organized for 
the purpose of running us in debt, or incurring expense, 
or to do wiring to suit some particular insurance com- 
pany ; but I do think that this paper should be taken up 
in detail, section by section, and thoroughly discussed. 

Mr. Law : As I was, perhaps, as instrumental as 
any member of the committee in preparing those rules 
for safe wiring, I wish to call the attention of the Con- 
vention to the fact that it is divided into three sections. 
I have found some misunderstanding with regard to that. 
One section says what you shall do, another section says 
what you shall not do, and another section says what 
you should do. Perhaps some of the sections that look 
a little bit obnoxious may be those that recommend you 
to do thus and so, instead of saying that you shall or 
shall not do it. I call your attention to that, so that 
you may notice these points when you come to read the 
rules. 

Mr. Aver : As Mr. Seely says, this is a matter of 
such importance that we ought not to pass upon it 
without having the paper before us so that we may 
have exact knowledge of what there is in it. As it is 
read before us, none of us can fully understand it, or 
take it all in. We may possibly misjudge it if we are 
not afforded an opportunity to read it carefully. It is 
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very important that all such papers should be printed 
and put in proper shape for circulation. It is possible 
that we cannot do it at this meeting ; but, not with a view 
of obstructing action, but of expediting matters and of 
getting a set of rules for safe wiring adopted by the 
Convention, I would suggest, as an amendment to the 
resolution offered, to have this report printed at once 
and the copies circulated, so that it may be fully dis- 
cussed. I think it wise that this should be done. It will 
require a good deal of attention on the part of the 
members to properly act upon it. Those present are 
the only ones who are here to act upon it, and I doubt 
if we could possibly get action upon it at this Convention 
in any other manner. 

Mr. HaMxMER : I want to make a remark in sec- 
onding the motion. I have seen many of these reports, 
both across the water and on this side, and I can endorse 
this report as being the most complete thing of the 
kind that I have ever seen. It is concise ; it goes right 
to the point. Undoubtedly there are in it some things 
that can be criticised by supply manufacturers, by wire 
men, and by contractors ; but, as an electrical engineer, 
who has had considerable experience in applying just 
such things from the incipient stages of electric lighting, 
I emphatically endorse this as being the best report of 
the kind that I have ever seen. I hope that it will 
come up for very extensive discussion. There are some 
criticisms that I should like to make, and there are, 
probably, some changes which could be advantageously 
made. 

Mr. Brophy : I have labored for two years as a 
member of the committee on this subject. As a mem- 
ber of that committee I did not assume that we could 
not make mistakes. The subject is here for discussion 
and the report is here for criticism by this Association. 
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If the report is to be adopted by this Association, it 
should be done as soon as possible. I, therefore, hope 
that every effort will be made to print it and to put it 
in such shape that it will be in circulation before the 
adjournment of this Convention. I think that we can 
get it done, and finish this work up. The committee 
take a good deal of pride in being able to make a report 
at the next session after they were appointed, and we 
hope to see our work finished here. (Applause.) 

Dr. Mason : May I make a suggestion that will 
facilitate the matter ? I move, as an amendment, that 
the report be printed with the utmost despatch, and be 
brought before the Association at the earliest possible 
moment thereafter. Then we do not put off the con- 
sideration of it for two or three days, but simply until 
the earliest possible moment when it can be brought 
properly before the Convention. 

Mr. Ayer : It seems to me that is a little unwise, 
as we may then have to go into the consideration of this 
subject whenever the matter shall come up for action ; 
whereas, if you will assign a definite time for the dis- 
cussion of it, it is possible that all who are interested in 
the subject will be here and take part in the discussion. 

A Member : I move that we make it the special 
order for Friday morning. 

Dr. Mason : I have no desire to press the amend- 
ment, but my thought was to bring the matter before us 
at the earliest practicable moment. But if the gentlemen 
feel that they want a definite time set for the discussion 
of the paper, let the time be fixed. 

The President : Will you state your amendment 
again ? 

Dr. Mason : That the paper be printed with the 
utmost despatch and be made the order of business at 
the earliest practicable moment thereafter. 
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The President : You have heard the amendment 
to the motion of Mr. Peck. Are there any further re- 
marks ? Are you ready for the question on the amendment ? 
Those who are in favor of printing the paper and bring- 
ing it up for discussion as soon as practicable, will say 
Aye. The contrary, No. The ayes seem to have it. 
The amendment is carried. The original motion by Mr. 
Peck was that the report of the Committee on Safe 
Wiring be received, and that the Secretary be authorized 
to print the same at once and to present copies to the 
members of the Association, and that it come up for 
discussion on Thursday morning. This was amended 
so as now to read, **as soon as practicable." 

The motion of Mr. Peck, as amended, was then car- 
ried. 

The order of business for to-day has now been 

completed. I will state that all the papers, with 
the exception of that of Mr. Warner and that of 
Captain Eugene Griffin, are in the hands of the Secre- 
tary, and members can procure copies of them at 
any time upon application to him. The order of busi- 
ness will have to be changed somewhat, under the direc- 
tion of the Executive Committee, owing to the fact that 
we cannot get those two papers out of the hands of the 
printer for use to-morrow morning. But all the other 
papers are in pamphlet form, and can be procured of the 
Secretary. 

I am requested by Professor Bovey to say that, inas- 
much as there has been some friction, and perhaps some 
shortcomings, in regard to sending out the invitations to 
the garden party and the reception at McGill University 
this evening, that any and all members of the Association 
are very cordially invited to attend. He wishes me to 
say that he would be very glad if everyone would avail 
himself of the invitation to meet at McGill University, 
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whether he has received cards or not. I will ask mem- 
bers to take it upon themselves to inform those who are 
not here this morning that they can obtain cards at the 
Secretary's office at the close of this session. 

Mr. Weeks : I think it is proper, before we adjourn, 
to call your attention to Article V. of our Constitution, 
which reads: "The annual meeting of this Association shall 
be held in February, and a semi-annual meeting may be 
held in August, in each year, at such place as the Associ- 
ation shall determine, and on such dates as may be deter- 
mined by the Executive Committee," and to remind you 
that, by changing the date of this semi-annual meeting, 
our Constitution has been violated. I think that it is 
proper to make this mention, and, in making it, I want 
to be understood as fully appreciating the kind hospitali- 
ties of the people of Montreal and Canada. I want, 
also, to say that I think I have some adequate compre- 
hension of the indefatigable labors and self-sacrifices 
that have been made by our President and by the officers 
of this Association, in preparing for this Convention. 
But I do think that the matter of taking liberties 
with the Constitution is of sufficient moment to 
require this remark. For that Article of the Con- 
stitution there was a very good reason, and it was 
this : That during the month of August the central 
station men of the country could best afford to leave 
their business and attend the conventions of this Asso- 
ciation. Many to whom I spoke personally regarding 
this Convention said that they could not attend for the 
reason that it came so late. While I have the fullest 
appreciation of the right royal reception which has been 
given us by this right royal city, I do protest against the 
National Electric Light Association, which is a business 
organization, being misdirected and made solely, or ap- 
parently solely, a social or a political organization, or its 
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Convention being made to mark an international inci- 
dent. It is not simply with reference to this meeting, 
but the attitude of this Convention in this matter will 
seriously impair its strength, I am afraid, in the future. 
This wealth of hospitality that we are enjoying to-day 
will act as a sort of incubus upon any city which may 
seek to entertain us in the future. They will all have 
the very natural feeling that they should do as well, if 
not better, than has been done before. I think that in 
accepting this hospitality we ought to do it with the dis- 
tinct understanding that if President Huntley desires us 
to visit him in Buffalo, or if Mr. Wilmerding desires us 
to visit him in Chicago, they are not expected, in our 
entertainment, to surpass the precedent that has here been 
established. I think that as a business organization,, 
composed of business men, gathered for business pur- 
poses, there is a line beyond which we cannot go without 
wrecking the Association. 

Mr. Seely : As one of the Executive Committee, I 
plead guilty to an apparent violation of the Constitution 
in agreeing to postpone this meeting. But the Con- 
stitution says the annual meetiogs of this Association 
shall be held in February, and that semi-annual meetings 
may be held in August, in each year, at such places as 
the Association shall determine, and on such days as 
may be determined by the Executive Committee. I be- 
lieve that the Association agreed at Providence to hold 
a Convention here in this city. The date was fixed for 
some week in the latter part of August, but the hotel 
people notified us, when we had about made our arrange- 
ments, that they could not possibly accommodate us at 
that time. So it was either a question of adjourning 
this meeting entirely, or a question of postponing it till 
one week later. It is a pretty hard matter to assemble 
the Executive Committee of this Association in New 
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York City. It costs money to travel, and as they are 
pretty broadly scattered over the universe, only a few 
members can be got together to hold the routine meet- 
ings ; and so we did what we deemed best for the Asso- 
ciation. I believe that the Secretary notified every 
member of this Association of what had taken place at 
those meetings. Am I correct in that statement, Mr. 
Secretary ? 

The Secretary : Yes. 

Mr. Seely : There were no objections made by 
members of this Association to holding the Convention 
here in Montreal, and they had ample time to appeal to 
the Executive Committee. I do not care to go further 
into details. 

The President : Perhaps it is due from me, as the 
President of the Association, to say something on this 
subject, although Mr. Seely has gone over the ground 
very fully. As he has said, hotel accommodations were 
not to be had during the month of August. Our very 
enthusiastic friend and member, Mr. Corriveau, was not 
thoroughly advised when he extended the invitation to 
come here in August^ At that time, we knew as well 
as anybody could that we were violating the Constitu- 
tion. But, after coming here, going over the ground, 
seeing these people, knowing of all the conditions in 
Montreal, the members of the Executive Committee 
said : '' We will take it upon ourselves, whether it be 
right or wrong, believing that in so doing we will have 
best served the interests of the Association." We are in 
Montreal to-day. We have a Convention. We have an 
exhibit. And if there is a central station man in the 
United States who could not have spared one day, to 
come here and listen to the report of the committee of 
which Mr. Brophy, Mr. Law and others, are members, 
and to the other papers which will be read here, then I 
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must say that he has not the interest of the Association 
at heart one single bit. It may be due to you, as your 
President, to apologize for the postponement of this 
Convention. If it is necessary to do that, I can eat very 
humble pie. But I think that our work will speak for 
itself. I will say no more. (Applause.) 

On motion, the Association then adjourned to Wed- 
nesday, September 9th, 1 891, at 10 a. m. 



ORDER OF BUSINESS. 



Wednesday, September 9th, 1891. 
Third Session, 10.20 a. m. 

1. Announcements. 

2. Discussion, *' Distribution and Care of Alternating 

Currents." 

3. Paper, ** Central Stations Operated by Water 

Power." 

By Geo. A. Redman, of Rochester, N. Y. 

4. Paper, '' A Central Station Combining the Advan- 

tages of both the Continuous and Alternating 
Current Systems." 

By H. Ward Leonard, of New York. 

5. Paper, ** Uniformity in Method of Keeping Central 

Station Accounts." 

By J. J. Burleigh, of Camden, N. J. 



THIRD SESSION. 



The Convention met pursuant to adjournment, and 
was called to order (at 10.20 a. m.) by the President, 
who made the following announcements : 

The President : I am in receipt of the following 
letter from the Canadian Pacific Railway Company, 
dated Montreal, September 8th : 

Dear Sir : I beg to offer through you to the mem- 
bers of the Electrical Convention free telegraph privileges 
for social messages during your stay in Canada, over the 
Canadian Pacific Railway Company's telegraph ; and I 
am also authorized by Mr. A. B. Chandler, the president 
of the Postal Telegraph Company, of New York, to 
extend similar privileges over his telegraph system. 

Yours truly, 

(Signed) Charles R. Hosmer, 
Manager C. P. R. Telegraph, 

I am also requested by Sir Donald A. Smith to ex- 
tend an invitation to the members of the Association 
and their friends — and he wishes me to emphasize *' their 
friends " — to visit him to-morrow afternoon, at his home, 
from 4 until 6.30 p. m. The Citizens' Committee have 
arranged a trip down the Lachine Rapids. In the origi- 
nal programme it was designed to stop at the Indian 
village on the opposite side, but that will be abandoned. 
We w411 be back in ample time to accept the hospitality 
of Sir Donald Smith at 4 o'clock. I hope the gentle- 
men will all be there, for I am sure it will be a very 
interesting and pleasant occasion. 
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Mr. Stiness : I move that the thanks of the Asso- 
ciation be tendered to Mr. Hosmer and Sir Donald A. 
Smith. 

The motion was carried. 

The President : The first regular business of 
to-day is the discussion on " The Distribution and Care 
of Alternating Currents," the subject of the paper read 
at Providence by Mr. T. Carpenter Smith. To facilitate 
matters, we will not read the paper now, but, inasmuch 
as all of you have copies of it, it is now open for dis- 
cussion. 

Mr. Law : While it may have been expected that 
Mr. Smith's paper would evoke criticism, I must say for 
myself that I have no criticism at all to make upon it 
and I heartily concur in all that he has said. All my 
practical experience has gone to show that. I will, 
therefore, read a few notes of addition to Mr. Smith's 
paper, rather than criticise anything he has said in that 
paper. 

I find that Mr. Smith has so thoroughly treated this 
subject of **The Distribution and Care of Alternating 
Currents," that he leaves but little to say. I most 
heartily endorse what he says of the shortsighted policy 
of the majority of electric light managers in putting up 
cheap insulation ; in other words, the principal point of 
success in alternating works may be stated in one word, 
** insulation " ; for on alternating wires a short circuit or 
ground means, as a rule, a burnt-out armature ; for I 
find that, in the most of cases, the dynamo man gets tired 
of renewing the fuses at the generator, and will put in a 
160 or 200 ampere fuse on a machine that is only 
adapted to carry 130 amperes. I find that the better 
plan is on a 130 ampere machine to put in a 135 to 140 
ampere fuse, and then change it often ; not waiting for 
it to burn out, but change it and put in a new one. By 
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doing this you keep the machine fused very close to its 
carrying capacity and the fuse will then go before the 
armature will become overheated. 

Not only should alternating lines be of good insula- 
tion, but the primary should in all cases be fused where 
they branch from the main lines to the converters. In 
other words, if you follow the insurance rules that have 
been presented to you for discussion, in primary con- 
struction the same as in secondary work, you will find, 
perhaps, an advantage in it. It is a very common prac- 
tice to bring these branches directly from the mains to 
the converters without any protection whatever (other 
than the insulation on the wire), to prevent contact 
where one of these wires must cross the primary wires. 
I have seen a No. 8 wire burn off a No. o wire, at the 
point where the primary loops cross the main lines, and 
a No. o wire charged with a i,ochd volt alternating cur- 
rent is not a very nice thing to have down in the street. 
Especially should the primary loops leading from the 
main lines to the converters be well insulated, for, as a 
rule, they are of small wire, because a large wire is not 
necessary. These wires are at many times quite long 
and, being small, they soon get slack, so that a good stiff 
breeze will twist them together, and unless they are all 
well insulated they will burn in two the first time they 
are wet, and they are not pleasant things to meet on a 
dark night. If proper fuses are placed where the branch 
joins the main line, it is not only a protection to your 
machines and converters, but to life also. 

When taking charge of a very large station a year 
and a half ago, I found a great many, I am almost safe 
in saying all the primary fuses were removed from the 
converters, and No. 14 copper substituted, simply 
because they sometimes blew out. Now, a properly placed 
fuse does not blow out unless there is a cause for it. 
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There is the greatest of danger in not having the 
primary wire fused before reaching the converter, al- 
though there is a remarkably small number of burn-outs 
in converters ; yet when it does occur, there is a danger 
of the primary wires becoming connected with the 
secondary and you have a .1,000 volt current at your 
lamps. All converters are so built that a contact between 
primary and secondary coils is almost impossible, but if by 
a short circuit in your primary it receives a current of 
from 50 to 100 amperes, when it is only adapted to 
carry from one to five amperes, thus causing it to over- 
heat, it will burn any insulation which may be used. This 
is very liable to cross the primary and secondary wires 
and you have all the dangers of a high electromotive 
force clear to your lamp socket. Properly fusing the 
primary wires will effectually prevent all this danger. 

One weak point I find in alternating central station 
construction is the double throw switches ; they are 
never large enough to break the arc, which they are some- 
times required to do, for it is not only to break the usual 
load of from 50 to 75 amperes on each circuit, but, in 
case of a short circuit or ground, it may reach three or 
four times that amount, and the fire and noise produced 
in a break of that kind are only realized by those who 
actually perform the operation. 

Likewise, the fuses are not one-half large enough to 
break radially. These fuses are generally placed, on the 
back of a wooden switchboard, and are a great source of 
danger from fire. (Applause.) 

The President : Is there any further discussion on 
the paper ? I trust that the gentlemen will remember 
that this paper is a very important one, and was so con- 
sidered at the Providence Convention ; so much so, that 
it was the first paper in the history of the Convention 
that was left for discussion at another Convention and 
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there ought to be a great many of our members able to 
say something on this paper and I should regret very 
much if there was not a very generous discussion of it by 
nearly every member here. It is one of the most prac- 
tical papers that has been read before the Convention. 
It affects, I think, every member of the Convention. I 
would be glad to hear from Mr. Burleigh, if he would 
say something in connection with it. 

Mr. Burleigh : I do not think I am competent to 
discuss this paper. It is an exceedingly interesting one ; I 
have read it very carefully, and I have found it a very 
great help to me in the arrangement of my plants. I 
have adopted a great many of its suggestions. I do not 
know that I have any criticisms to make upon it, or any 
special comment to offer. 

Mr. Francisco: On pages 261 and 262 you will 
find that Mr. Smith refers to overhead and underground 
wires. Now, in the work in which I have been engaged 
for the last six months, with regard to this underground 
business, I have had a chance to meet this point of over- 
head and underground construction very generally, and 
my experience is that one-half of the trouble we have 
had in regard to underground and overhead work has 
been from the loose, miserable manner in which the 
overhead wires were put up. If the electric light com- 
panies themselves had thoroughly installed their system, 
and run their wires in a proper manner, spending, per- 
haps, what they have for underground work, we would 
not have had one-half the trouble we have at the present 
time. In several cities I have visited in regard to this 
underground business, the officials themselves have said : 
'* Why, if you people would put your wires overhead in 
proper shape, we would not have commenced this raid. 
But here are these wires strung in a slip-shod, haphazard 
manner, without any system or care, and in many cases 
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without any real insulation, and, of course, we have to 
protect the public. We are here as officials to protect 
the public and, naturally, if you people will not take the 
initiatory steps to protect the public, we must compel 
you to." Many officials have told me that that was the 
reason of this raid, and I am satisfied that if the electric 
light companies would even now — of course, in certain 
large cities there is no question in regard to what should 
be done — you have got to go underground anyway, 
whether it be practicable or not — but in a large propor- 
tion of the cities you will find that if you will properly 
construct your lines, put them in proper order and keep 
them so, you will have no difficulty with the city author- 
ities. I say this after having interviewed a large number 
of the city officials of different places. You will notice 
that Mr. Smith takes the same ground in his paper, and 
it is one of the best and soundest doctrines that has ever 
been promulgated in this Association. 

There is one other point here that Mr. Smith speaks 
of, in regard to lights running on contract and meter. 
The human family are very peculiarly constructed and 
my experience in electric lighting business has 
been that a man who wanted light 24 hours in the day 
right through, when he made his contract, never ex- 
pected to use that light more than an hour and a half or 
two hours during those 24 hours. That was the uni- 
versal basis upon which he made his contract. There 
was no occasion whatever for the light more than two 
hours. No matter how close you bring your contract 
down, no matter how many patrols you run around, it 
does not make any difference. I have myself passed the 
establishments of men to whom I was furnishing light 
under contract for a certain number of hours. I have 
passed their places four or five hours after the time ex- 
pired for their light to be extinguished,, and the lights 
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would all be going. On one occasion I walked into a 
man's establishment and the lights were burning. I 
looked around the establishment ; he had the whole place 
illuminated. He said: ** Is anything the matter?" I 
said : '' No ; nothing at all ; I wanted to see how these 
lights were burning. They seem to be running very 
fine." He looked at me, and he happened to think that 
it was after the time that they should be running. 
** Well," he says, ** I happened to step in here to-night to 
turn them oflf." The next night I passed there at the same 
hour and he happened to step in and turn, them off. I 
followed that up for about a week and I noticed he 
happened in there every night and he stayed there every 
night until 1 2 o'clock. Of course, if you charged that 
man for extra hours, you would have trouble at once ; but 
with this meter on, you can tell the man distinctly : *' You 
may burn as many hours as you please ; you simply pay 
for what you use;" and that is all there is of it. That is 
the true basis of all electric light business, I think, to 
have a meter and control your business absolutely in that 
way. Now, I hold, as I said at Providence, that this 
paper should be thoroughly discussed, because it is one 
of the most practical papers we ever had, and it is at this 
time that practical instruction is valuable to this Asso- 
ciation and its members ; especially to central station 
men. That is one thing I come to these conventions 
for, to get just such information as this, and to save ex- 
pending hundreds of dollars in testing the different theo- 
ries. I prefer to come here and get the experience of 
others who have tried these things, and then I avoid the 
rocks on which they foundered and I do it without the 
trouble and expense that they incurred. I have in my 
own experience a case that came up in one of our con- 
ventions. A gentleman got up — I think it was Mr. Law 

—and mentioned a point in regard to some matter. I 
II 
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had just entered upon the very drive that he stated to 
be out of place, that could not be carried out, and a thing 
that would be a loss to anybody who attempted it 
Immediately after that, I went to the telegraph office and 
telegraphed to the man to stop work on that thing, and 
when I got home I said, we will abandon that. I saved 
several hundred dollars by that operation ; I got it here 
by Mr. Law's suggestion of a little point. If all the 
central station men would come here, and bring these 
practical papers before us, they would find it would save 
them hundreds of dollars ; and that is just what this 
Association is for. (Applause.) 

Mr. Law : I will state a little circumstance respect- 
ing one of the methods of keeping meters. This I 
hardly believed at the time, but I traced it down to find 
the truth of the matter. The man had pried up the 
cover of the meter sufficiently to introduce three or four 
spiders. A few spider webs in there were all that was 
necessary to retard the meter. I traced this matter 
down and found that he had actually pried up the cover 
and introduced the spiders. 

Mr. Francisco: Mr. Law's little remark on that 
reminds me of a thing that occurred the other day in my 
experience. I found that this plan of prying up the 
meter was adopted. I applied a small wire so that when 
he pried up the meter and had a short circuit he never 
repeated it. 

Mr. Ayer : In Mr. Smith's paper I see no allusion 
to what seems to me a question as to the location of the 
cut-out and fuse. Some of the manufacturers take the 
position that those things should be separate from and 
independent of the converter, and left on the outside, 
and should not be incorporated in the converter box. 
We know that the practice with others is to put them 
in. I am particularly interested in the experience of 
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those who may have it in both ways, because! am about 
to add a large incandescent alternating plant department 
to the station, and I have not had this experience with 
them. It seems to me it is a matter well worth taking 
up, because there is a very decided stand taken upon it 
by diflferent manufacturers, and I would like to raise 
that question. 

Mr. T. Carpenter Smith : I would say, with 
regard to the placing of fuses in converters, that our 
experience has been that, as a rule, there is little trouble 
with the primary fuse in the converter, except when you 
want to replace it. It is usually a very ugly job to 
replace a primary fuse in a converter. We have, for a 
good while now, left the secondary fuses out, and we 
have always followed the practice of putting a cut-out 
immediately at the converter, and we found that we had 
a great deal of trouble with the secondary fuse, from the 
fact that it is a heavy fuse and the contacts are not large 
enough. It is difficult to get contacts that will last 
three or four months without being corroded. We, 
therefore, put copper in those fuses, and depended 
entirely on the cut-out which is immediately outside the 
converter. On the primary, in some cases — for large 
buildings — we put cut-outs on the pole, and still kept 
the fuses in the primary end. But we had very little 
trouble with the primary fuse, except in the case of short 
circuits, in which case the primary fuse always went. 
We never had any trouble with a short circuit from the 
blowing of the primary fuse, but I believe others have 
Jiad that trouble, with the primary terminals being so 
close together when the fuse blew, the lead vapor would 
not cross. There are converters now made in which 
the primary fuses are put on a separate plug, and that 
plug is pushed in and can be taken out, and the fuses 
replaced, without touching any high tension wires or 
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connections, with the current on. That has another 
value, which is that the fuses, if required, can be soldered 
into the plug, and spare plugs can be kept on hand, 
while a lineman can go around once a month, or as 
often as is thought necessary, and by working the plugs 
he keeps the contacts clean, and works off any corro- 
sion that may be in there, and keeps a great deal of heat 
out of the fuses. That form of connection I spoke of — 
about having some arrangement made by which a fuse 
on the feeder should be on a switch, so that the switch 
could be worked for keeping the contacts clean without 
cutting the current off — that is a point we have to keep 
clearly before us, that incandescent light, to succeed, 
must be as continuous as gas, and, while a customer will 
not object to a wink in his light, he will very strongly 
object to the light being out for four or five seconds. 
If the light merely winks on the changing of a switch, 
he looks up and the light is steady again, and he thinks 
perhaps he was mistaken, and does not take any further 
notice of it. But in a large house, where large quanti- 
ties of goods are handled, it is very awkward to have the 
light stop four or five seconds. 

Mr. Ayer : The point that I wanted to get at is 
leaving the cut-out and fuse outside the converter box. 
It, perhaps, has some value in a short circuit coming on 
the loop. Bringing about a short circuit will only blow 
the fuse which is placed in the cut-out of the pole, where, 
in the event of the cut-out being incorporated in the con- 
verter box, the primary fuse would undoubtedly blow a 
fuse in the main feeder, also leaving a dangerous con- 
dition of affairs on the wires. Manufacturers regard this 
as of some practical value. They make a point of it in 
their literature, and indicate that it is preferable to keep 
the cut-out or switch in the fuse out of the converter 
box. The cost of construction is very much greater 
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where the separate box is used, and it is a question 
whether it is desirable, of course, to obviate this danger 
of short circuiting on the loop. The converters may be 
placed on the pole and there is room' for cut-outs ; that 
would place the fuse at the point where it would be a 
protection to the public as well as to the feeders. But 
I do not see the utility of separating them. There are 
two devices there, a cut-out and a converter ; there are 
boxes which contain them. It seems to me that the one 
box should contain the two devices, and they could be so 
arranged as to do it properly. It is much more expensive 
to install, as well as to buy. Different manufacturers take 
different views ; some favor incorporating it in the con- 
verter box with the converter, others leaving it out. 
There is no special reason why one company should not 
put them out, unless they saw an advantage in it ; there 
is no patent which would prevent their incorporating it 
in the box. That being true, it seems to me it is a good 
thing to know ; it makes quite a difference in the cost 
of installing the lights. 

Captain Brophy : I have had some occasion to 

» 

look after the installation of electric light wires, and I 
found that while one party was endeavoring to convince 
the public that the alternating system was a menace to 
their lives and property, those who were installing con- 
tended for the opposite. I found that the installers of 
transformer systems were really cutting their own heads 
off by increasing this danger themselves. I frequently 
found wires in the primary and secondary sides of the 
transformer, instead of the fuse — not in one case, but in 
hundreds of cases. The cause of this was the electro- 
lytic action that takes place in the transformer, which 
causes the fuses to give way. The transformer, when 
placed on a pole, or on the outside of a building, as you 
know, is exposed to the weather, and subject to extreme 
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changes of temperature, and condensation takes place on 
the inside in those cases. The lineman is sent out on a 
rainy night to replace the fuse. He thinks that this 
copper wire would save him a great deal of trouble. 
An accident occurs. The man who makes the connec- 
tion leaves a little end projecting out in contact with the 
shell. If a person takes hold there, and the conditions 
are right, we have an accident — we have more than one. 
Now, for that reason, I believe that the fuses should be 
placed in the transformer, so that this will not occur ; 
but they should be so placed that they are not subject to 
these changes ; otherwise you will find in many of your 
transformers wires where fuses ought to be. (Applause.) 
M R. Scott : There are troubles in converter fuses, 
even when they are carefully watched all the time. 
About two years ago we had one converter that was 
persistently blowing its fuse. I told the lineman to 
bring it to the station. The base under the screw head 
of the connection showed a mark indicating that the fuse 
had melted there. The screw had become loose, either 
by the swaying of the pole, or the humming of the con- 
verter ; I have never been able to determine which. The 
vibration of the screw had formed an arc which had 
melted that fuse. The brass had become red hot and 
the switchboard below it was completely charged for 
half an inch behind it, so that the screw and its base 
were ready to fall through. After that, we made our 
lineman go through every thirty days, and examine our 
fuses. With secondary fuses, I have never known of an 
accident from one blowing during a thunderstorm. 
Sometimes a whole loop of 1 8 or 20 converters will have 
their primaries blow. People are tempted to get small 
sizes, on account of economy, and place them on a line 
where they have three or four lights to supply. For 
instance, a five light converter will be put up. The line- 
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he has a ten ampere fuse in his pocket and he puts it in. 
During a thunderstorm, the lightning, or the static elec- 
tricity on that line, attacks that converter, and it finds it 
easier to burn out that No. 20 or 22 wire than to burn 
the ten ampere fuse. Consequently, the primary coil is 
gone and the converter has to be taken down. Those 
troubles with the coil are generally six inches or a foot 
from the beginning of the coil. . I once sent to Pitts- 
burgh for a coil for a Westinghouse converter, to replace 
the primary coil, and afterwards unwound the old coil 
to see where the trouble was. I never found an instance 
where the lightning traversed the complete circuit. If the 
coil is attacked it will be broken before it has taken the 
complete circle, and, by just taking off the tape and 
paper, that can be taken out and the converter will work 
just as well. I do not see the use of buying primary 
coils to work after the old coil is broken. 

About a month ago my attention was called to a new 
lightning arrester. I took my lineman to the place in 
Philadelphia where a company had equipped its line 
with the lightning arresters and I found that after equip- 
ping the line with them they had 47 twenty light converters 
going after the 2 ist of July. I did not buy those arresters. 
I looked at the inside of them and found what you 
might call a puddle of brass around the bottom of the 
connections. There are transformers which have the 
primary and secondary fuse connection both on a wooden 
block inside a sort of box. If the primary fuse is 
attacked, the secondary is bound to go. The short cir- 
cuit is so complete that it burns the wooden block and 
the whole inside seems to fall down. But by sending a 
man around at least once a month to tighten up the 
screws under the fuses, or to replace the fuses where 
they show any oxidation, and keep them in good order, 



I do not think there is any trouble with them. I do not 
feel inclined to pay for a twenty light converter when I 
have three lamps to install, on account of the lightning 
altogether. 

Mr. Blaxter : I quite agree with Mr. Francisco in 
thinking that the trouble we have had has been due to 
bringing in a class of consumers who have a large num- 
ber of lights with very small usage. As you all know, 
there is a certain amount of leakage in all converters, 
and where a man in a residence installs loo sixteen candle 
power lamps, and uses, perhaps, but ten or twelve of 
them for two or three hours each evening, the profit is 
entirely absorbed in the energy which is used up in the 
leakage ; and some system should be devised so that the 
man in charge of the central station can in some way 
balance or compensate for this leakage. We started in 
by adopting the method of a guaranteed usage and if the 
actual usage is under that guarantee, we charge it accord- 
ing to the guarantee and if the usage is over that, we 
charge it in the same way. This seems to be rather an 
arbitrary plan, but, so far, it has worked satisfactorily, 
and has helped us out considerably. 

Mr. T. Carpenter Smith : With regard to Mr. 
Blaxter s experience, as to leakage on the series in large 
installations eating up the income, I would suggest that 
the meter manufacturers should be encouraged to get up 
a meter which could be placed on the primary side of 
the converter, and let the customer pay for the leakage- 
He will then keep the number of lights that he is going 
to install down to those which he will actually use, and 
he will keep his converter capacity down, as soon as he 
understands that he has to pay for whatever leakage 
there is. 

The President : Will Mr. H. Ward Leonard give 
us his experience with converters ? 
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Mr. Leonard : My experience in converter prac- 
tice is largely in the future. I hope that I shall have 
a good deal of it, but my experience in the past, 
and my knowledge of it, is largely derived from the re- 
marks I have heard from members of the Association 
and from what I have read on the subject. 



The President : If there be no further discussion 
on that subject, we will take up the paper of Mr. George 
A. Redman, of Rochester, N. Y., entitled " Central 
Stations Operated by Water Power." 

CENTRAL STATIONS OPERATED BY WATE|l 

POWER. 



By Geo. A. Redman, Superintendent Brush Electric 
Light Company, Rochester, N. Y. 



Mr, President and Gentlemen : The purpose of my 
paper is more to give a description of what is being 
done with water power for electrical purposes in the City 
of Rochester by the three different electric light com- 
panies doing business in that city, and some of my own 
experience with water power, than to take up your valu- 
able time with the technical description of turbines, 
which can be gleaned from any of the numerous cata- 
logues of turbine manufacturers, which contain full 
descriptions of turbines and their construction. 

The adaptation of water power for electrical purposes 
has grown very rapidly within the past few years ; there 
are several causes operating to enhance the value of 
water power, none more so than that of electricity. 

Streams that have had no pecuniary value heretofore 
are now being utilized for the purpose of running elec- 
trical machinery, yet at the same time the supply of 
water is diminishing, caused by the destruction of for- 
ests, and water right owners in various parts of the 
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country are devising means of storing water during the 
rainy seasons to furnish a supply during the dry season ; 
also storing it in the daytime for night use. One large 
water right owner in Western New York, during the 
months of July and August, places flash boards two and 
one-half feet high on top of his dam, at an expense of 
$ioo, and stores up for night use the water which is not 
necessary for him to use in the daytime, thereby saving 
in the two months a coal bill of $2,100. 

The Johnstown, N. Y., Electric Light Company 
have improved their water power at the Cuyadota Falls 
by erecting a dam 34 feet high on top of the falls, giv- 
ing them a total head of 75 feet and nearly doubling 
the amount of power. 

A survey of the upper Genesee River, between 
Mount Morris, N. Y., and the celebrated Portage Falls, 
has been made during the past year for the purpose of 
establishing a reservoir that will furnish the City of 
Rochester 30,000 horse power more daily during the 
entire year than they have at present. 

The earliest forms of water wheels were the paddle 
and flatter wheels that only utilized the impulsive action 
of the water ; these were followed by simpler wheels of 
the reaction type and others. 

We now have the improved forms of the Leff'el^ 
Victor, Lesner, Success and many others. There is a 
demand for the best and most economical turbine that 
can be manufactured. 

Turbines should be built to secure the delivery of 
the water upon the turbine without checking the velocity 
of the water more than one-third, and permit the free 
discharge of same after passing through the turbine, and 
to work with as good efficiency under part gate as under 
full gate, and to be made of the best phosphor bronze^ 
to stand the wear and tear under high heads. 
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It is essential, in locating central stations to be run by 
water power, to locate them where there is no great 
danger of a flood, or so protected by a breakwater as to 
make it perfectly safe, and also to avoid trouble with 
backwater upon the turbines. 

Where a station is situated on the bank of a river it 
is best to take the water from the river by means of a 
raceway, with the headgates parallel with the flow of the 
water, and at times of a freshet or running of anchor ice, 
it will more than pay any expense incurred by so doing. 

The raceway should be of a sufficient depth and 
width to permit the water to flow not more than 90 feet 
per minute, and a waste gate should be placed in the 
side or end of the race to use in case of emergency ; and 
when cleaning out the raceway a rack should be built 
across the race to prevent driftwood and other rubbish 
from passing into the turbines. 

For that purpose I would recommend a rack built of 
iron slats two inches wide, one-eighth of an inch thick, 
and placed five-eighths of an inch apart on seven-eighth 
inch iron rods, at an angle of 45 degrees. Particular at- 
tention should be taken to keep the rack clean by raking. 
A trough or platform should be placed over and imme- 
diately back of the rack to rake the rubbish and anchor 
ice into, and so arranged that a current of water from the 
race will pass through the trough and carry oflF all of the 
rubbish, etc. For any station that is using 100 horse 
power or over, it will be a great saving in labor to them, 
and pay well for the extra expense. For winter service 
a boom should be placed in front of the headgates, and 
the current will carry off a large portion of the anchor 
ice and other floating objects. 

The headgates should be built to work with a rack 
and pinion ; also a roller should be placed back of each 
gate stem to facilitate the handling of the gate. 
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The gates should have a protection built over them, 
to protect the gearing from the storm. In a cold 
climate, where the gates are apt to be frozen in, salt is 
essential in freeing them from ice. All headgates and 
timbers should be of the best quality of oak, and should 
^ be well bolted, and not less than two gates to one race- 
way. The tail race should have not less than two to 
three feet of dead water when the wheels are not in 
motion. 

Where the tail race runs under the station, cement 
floors should be laid to prevent moisture in the station ; 
a floor of that material will soon pay for itself. 

Vertical turbines should be placed so that the steps 
are covered with water at all times. In adapting turbines 
to very high heads, or to conform to location, it becomes 
necessary to set the turbines above tail water, and con- 
duct the water away from the turbines, through a draft 
tube ; the same depth of pit and area of discharge is re- 
quired where a draft tube is used, as would be when the 
turbines are set at the bottom of the fall ; the mouth of 
the draft tube should always be submerged about six 
inches in standing tail water. It is claimed that draft 
tubes can be used 30 feet in length. I do not think a 
draft tube more than 18 feet in length should be used, on 
account of the difficulty in keeping the tube air-tight, 
for if the tube leaks, the vacuum is imperfect and there 
will be a great loss of power, and where steps are used 
they will be apt to be burned out. 

When possible, I would advise horizontal turbines to 
be used, as they are easier taken care of, and many of 
them are used without any steps. The burning out of 
steps is an expense and annoyance. One of the greatest 
advantages in the horizontal turbine is that the dynamo 
can be belted direct to the turbine shafting, and is in 
some cases coupled direct to turbine, making a good 
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percentage in economy in power and avoiding the use of 
gearing, and I deem it advisable to put in a number of 
small turbines, instead of one large one ; in case of a 
break down, they are more easily repaired and cause less 
delay to customers. 

In the old station of the Brush Electric Light Com- | 
pany, of Rochester, the vertical turbines caused consider- 
able annoyance in the burning out of steps and stripping 
of the gears ; so much so, that it became necessary to 
support the vertical shafting with water cushions. For 
wooden steps we have had the best success with lignum 
vitce. 

In my opinion, governors for the turbines are neces- 
sary and will govern any slight variation of load under 
high head ; but where one-third or over of the load is 
thrown off or on suddenly, it is necessary to handle the 
gate by hand, as under the above circumstances the 
turbine is apt to slack down or run far above the normal 
speed, as the case may be ; in the latter case causing the 
burning out of lamps and armatures. The governors 
should be placed as near the turbines as possible, to save 
lost motion in the gate shafting and avoid the use of 
gearing as much as possible. 

We have two governors in use in our office building 
under a low head of i6 feet, and they govern the tur- 
bines under all circumstances in quite a satisfactory 
manner. 

The decided advantage of a water power station over 
one run by steam power is not only one of economy in 
the saving of the expense of coal, but the station and 
apparatus can be kept cleaner and cooler, thereby saving 
considerable in expense of repairs; and it is also far more 
pleasant for the employes. 

The Brush Electric Light Company, of Rochester, 
purchased the entire lower falls of the Genesee River 
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(which is about two miles from the business center of 
the city) some nine years ago ; at that time it was looked 
upon by many as a piece of folly to think of running 
dynamos there, on account of the distance from the 
business centre of the city and the dampness around the 
Falls. Notwithstanding the adverse opinions, they 
erected two buildings on the west side of the river above 
and near the brink of the Falls, and put in two 30^ 
inch Leffel, two 20 inch Victors and one 40 inch Leffel 
turbine, the first four mentioned turbines under 94 feet 
head, and the latter under 28 feet head, with a total of 
2,500 horse power. After running this power for five 
years they built a new station and leased their old power 
to different parties for pulp and flour mill purposes. 

The new station is a three story stone building, 45 
feet wide and 90 feet long, with a two story brick 
addition 42 feet wide and 80 feet long, and located at 
the foot of the Falls on the east side of the river. The 
turbine capacity consists of 15 double 15 inch horizontal 
Lesner turbines under 90 foot head, with 14 foot draft 
tubes, a total of 3,360 horse power, using 6.95 cubic 
feet of water per minute per horse power ; have had but 
one turbine damaged to any extent in four years. The 
turbine casings are placed on iron girders with the ends 
of the girders resting on solid rock. 

The amount of floor space occupied by all of the tur- 
bines is 4 feet by 38 feet ; the weight of each turbine is 
196 pounds, less than one pound to a horse power ; each 
turbine is placed in a separate division of the casings and 
the shaftings extend through the shafting room, upon 
iron bridge-trees, with seven feet and six inches between 
journals, and the dynamos are belted direct to the tur- 
bine shafting ; the shafting runs at 800 revolutions per 
minute, with 25 inch pulleys on the turbine shafting and 
24 inch on the dynamos ; we use untried beef tallow for 
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lubricating and are well satisfied with its results. The 
turbine gate shafts and governors are placed in the 
dynamo room at an average distance of 14 feet from the 
turbines, where they are easily handled by the attendants. 
A tell-tale is placed in the shafting room, connected to a 
float in the race above the Falls, which shows the height 
of water in the race at all times. 

The water is taken into the raceway about 80 feet 
above the Falls ; the race is 32 feet wide, and'five feet 
six inches deep, and cut through the solid rock ; there 
are four headgates with a house built over them ; a 
wooden diagonal rack is placed in the race near the spill- 
way to assist in freeing the race from anchor ice ; the 
spillway is six inches deep and 32 feet long. The waste 
gates are placed next to the spillway and are three feet 
six inches wide ; there are two of them. In front of 
and near the top of the penstocks an iron rack is built 
according to dimensions given ; also a rubbish 
trough. 

There are three iron penstocks, six feet in diameter 
and 80 feet high, built of three-eighth inch boiler iron, 
with a gate to each penstock. 

There are five elbows to each penstock, leading to as 
many turbines, with an iron slide gate to each elbow ; in 
addition, each turbine has a register gate, thereby per- 
mitting the repairing of any one turbine without interfer- 
ing with the running of the others. A turbine can be 
taken out and another put in its place in 25 minutes. 

Cement floors are laid in the shafting and turbine 
rooms. 

There are three tail races, extending under the entire 
length of the main building ; each race is nine feet wide 
and six feet and six inches deep. 

As a reserve power, when making repairs and clean- 
ing the raceway, we have a 600 horse power Cooper- 
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Corliss engine ; in the past year it has been necessary to 
use it but a few days. 

For fire protection, two-inch iron pipes are run from 
the penstocks through both buildings, with four lines of 
hose attached at all times ; the hose is tested once a week ; 
in addition to the hose, a dozen fire pails filled with water 
and placed in different parts of the station are kept in 
readiness, and are not permitted to be used for any other 
purpose. 

A record is kept of the time of starting and stopping 
of each turbine, also the speed and load on same, and 
any variation in height of water, and all repairs that are 
made. In addition to the above records, the day and 
night wheelmen report the condition of the power at the 
time they are relieved. 

There are nine men employed at the station, five of 
them in the dynamo department and four in the water 
power department. 

We have in service 30 dynamos ; three of them are 
run without any stoppage and the balance of them on 
an average of 13 hours per diem. 

A record book is kept in the dynamo room, in which 
entries are made of the time of starting, stopping, speed 
and load of each dynamo ; also all repairs of every de- 
scription, all accidents to either machinery or circuits, 
nature, time and cause of same. 

All the circuits are tested five times daily, and the 
tests and time of same entered in the record book. 

By the means of water power the company is enabled 
to furnish cheap and satisfactory light and power at the 
following rates, viz. : 

City arc lights, all night and every night, 27 cents per 

night ; Commercial arc lights, all night and every night, 

40 cents per night ; Commercial arc lights, evening, 25 

cents per night ; Commercial arc lights, evening and all 
12 
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day, 40 cents ; y^ horse power motor, $ 1 8 per annum ; 
j4 horse power motor, $48 per annum ; i horse power 
motor current, $72 per annum ; 2, 4 and 6 horse power 
motor current, $50 per annum, per horse power ; 8, 10 
and 1 5 horse power motor current, $40 per annum, per 
horse power ; ^ horse power fan motors, $15 per season, 
from June ist to October ist ; 16 candle power incan- 
descent lamps, $5 to $12 per annum; 25 candle power 
Bernstein lamps, $ 1 2 per annum ; 50 candle power 
Bernstein lamps, $24 per annum ; 100 candle power 
Bernstein lamps, $48 per annum. 

The rates I have mentioned are for arc circuits ; our 
rates for current on 500 volt constant potential circuits 
are as follows, viz.: 

One horse power, $48 per annum ; 2 horse power, $96 
per annum ; 5 horse power, $ 1 80 per annum ; 8 horse 
power, $240 per annum ; 10 horse power, $300 per 
annum ; 1 5 horse power, $450 per annum ; 20 horse 
power, $600 per annum. 

We operate a total of 832 motors, of which 196 are 
fan motors, 1,396 arc, 135 Bernstein and 200 Swan in- 
candescent lamps. One motor circuit contains 26 miles 
of outside wire and 394^ horse power C. & C, one 
2 horse power and one 4 horse power Brush motors, and 
is run with a No. 8 Brush arc dynamo. We have one 
40 kilowatt 500 volt C. & C. generator in service, on 
an eight mile circuit, with 48 horse power in motors in 
use ; the ammeter averages 29 amperes. We experience 
no difficulty in running same with our power. 

The rebate for poor service during the year ending 
December 31, 1890, was one one-hundredth of one per 
cent, of the gross receipts, and the uncollected accounts 
for the same period was one-tenth of one per cent of the 
gross receipts. 
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The Edison Electric Light Company have recently 
erected a three-story stone station at the foot of the 
upper Genesee Falls, on the west side of the river, and 
have at present two double discharge Leflfel mining 
wheels under about 90 feet head, giving 600 horse power, 
and are placing two more of 400 horse power each. In 
addition, they have a fine steam station in the centre of 
the business district. Incandescent 16 candle power 
lamps are furnished at one cent per lamp hour ; arc 
lamps for city use, 28^ cents per night ; municipal in- 
candescents at six cents per night. The latter they are 
partially replacing with arc lamps. They have in circuit 
105 arc, 805 municipal and about 13,500 sixteen candle 
power incandescent lamps. 

The Rochester Electric Light Company's plant is 
situated at the upper Genesee Falls, on the east side of 
the Genesee River, near the business centre of the city. 

The station is three stories in height from the top of 
the Falls, with the wheel pit underneath, blasted out of 
solid rock 95 feet in depth. They have five Leffel hori- 
zontal turbines ; four are 23 inches, and the other 30^ 
inches in diameter, with a total of 1,500 horse power, 
under a head of 86 feet and 8 inches. 

The penstock is a steel pipe seven feet in diameter ; 
the power is transmitted to five shafts 80 feet above by 
belts 173 feet in length, running at a speed of 7,200 feet 
per minute. 

The dynamo room is directly over the shafting, from 
which all of the dynamos are belted through the floor. 
The dynamos are the United States system. 

They have in service 325 city arc and 140 commer- 
cial arc lamps; also 1,500 incandescent lamps and two 
10 horse power motors. They have just placed one 85 
horse power generator and one 1,500 light Westinghouse 
alternating dynamo. 
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As a reserve power, they are putting in a 400 horse 
power engine. The city lights are being furnished at 27 
cents per light. 

In addition to those I have mentioned, there are five 
incandescent plants and one arc isolated plant run by 
water power in Rochester, some 500 incandescent and 25 
arc lamps, making a grand total of 1,991 arc and 16,640 
incandescent. The population of Rochester is 135,000, 
making a very high average per capita. 

DISCUSSION. 

Mr. Redman : In this paper I have given a descrip- 
tion of what is being done in Rochester and I would like 
to call the attention of members to the prices given. 
They vary, undoubtedly, from the prices of some other 
cities, but you want to bear in mind that we use water 
power entirely. It has only been necessary during the 
past year to shovel coal for half a day, and that necessity 
was occasioned by the cleaning out of the raceway. 
Another thing to which I would call particular attention 
is the development of the motor service. We have two 
motor services ; one running in the northern portion of 
the city, and the other in the northwestern, where, with 
very few exceptions, the motors are placed in dwellings, 
or in small shops built in the rear of dwellings. Hereto- 
fore, the small manufacturers resident there have done 
business in the centre of the city and on the fifth or 
sixth floors of buildings, but now they do their manufac- 
turing at home, either in their dwellings or in small shops. 
As a boss tailor remarked to me the other day, when he 
did his work down in the city he only worked himself, 
*' but now," said he, ''mein frau and all the children 
work." . 

I shall be glad to answer any questions you may ask 
with regard to the subject. 
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Mr. Armstrong: How much money do you 
make ? * 

Mr. Redman : That is rather a leading question. 
We pay a dividend. 

Mr. Armstrong: What I mean by that, of course, 
is, do you make unusual dividends from these rates and 
can you carry a large sum as surplus, or are you only 
making fair dividends ? 

Mr. Redman : We are making some money. Of 
course in addition to our electric light business, we are 
renting water power for other purposes. We are renting 
2,500 horse power of water power. 

Mr. Armstrong : My question was with relation to 
your selling light and power. 

Mr. Redman : We have not lost anything yet. 

Mr. Foote : Which branch of your business do 
you consider the most profitable ; the power, or the 
light? 

Mr. Redman : We are now developing the power, 
and making special efforts with it. The incandescent 
light w^e hardly bother with. 

Mr. Armstrong : My question was addressed more 
particularly to the data contained on this page, that we 
might have some explanation of it which would enable 
us to use it practically. My object was to get informa- 
tion which would enable us to make use of these figures 
ourselves. I presume there is no company here but has 
had Rochester and other cities (I will not name them, 
for you know the whole list) thrown at them by mem- 
bers of city governments and boards, whenever proposi- 
tions have been made by electric light companies for 
municipal lighting. Now, we get thirty-nine cents for 
2,000 candle power lights every night, and all night, 
while here the price is stated by Mr. Redman to be 
27 cents for city arc lights. I see that for com- 
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mercial lighting, every night and all night, 40 
cents per night is obtained by this company, which has to 
use coal for only half a day during the entire year. The 
facts shown by these figures, as they go out, ought to be 
strongly emphasized, but the fact ought to be just as 
strongly emphasized that nothing but water power is 
used by this company. And the further fact ought to 
be emphasized that, in addition to the fact that the water 
power costs nothing, so far as the electric light is con- 
cerned, 2,500 horse power is sold. So that the inciden- 
tal expenses, as I apprehend, and, possibly, the invest- 
ment itself, is paid for by the sale of water power in 
addition to the sale of electric lights. Rochester, there- 
fore, is doing a great thing when it is so far underselling 
those of us who have to pay high prices for coal and who 
have to watch our boilers and our coal fires very carefully. 
Our General Manager, when he has met the lighting 
committee of the Common Council, has had urged upon 
him the figures of this city, and the figures of other cities 
using water power, as well as the figures of cities that 
burn coal, getting it for nothing, and objecting to pay 
for the carting. 

Mr. Redman : You will notice that two other com- 
panies charge the same price. There are three com- 
panies doing business there. 

Mr. Armstrong: And, practically, you get the 
same price. Are they also using water power ? 

Mr. Redman : Both water and steam. 

Mr. Armstrong : My purpose in rising was simply 
to call attention to the fact, and to impress it upon your 
minds, that these differences in figures are owing to the 
fact that the water power furnishes the original power at 
almost if not nominal cost. And another thing : Let us 
be very careful to give all the facts connected with the 
production of power, when we give out the figures that 
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we receive for our output. It may be that a company 
getting 70 cents — or possibly I am rather too high ; but 
getting a large percentage above what our own company 
is getting — is not making the same amount of money, 
because the cost of fuel, and other conditions, may be 
much more serious for them than they are for us. We 
may be making less money than a company getting con- 
siderably less than we are getting, simply because their 
conditions may be much more favorable than others ; but 
if we can get statistics and information in such a way that 
all the conditions are always given, we will be doing well. 
I am glad that in this paper the conditions are given so 
plainly as they are. I only rose that I might emphasize 
with our members, and emphasize with the authors of 
any other papers upon this subject, the fact that we want 
these things brought out just as fully as they can be, be- 
cause what we say here is not only for ourselves, but it 
goes out to the public. 

Mr. Francisco : I would like to ask a little infor- 
mation with regard to some of those points. I notice 
that the writer says that a one horse power motor 
current costs $72 per annum, while a one horse power 
costs $48 per annum. Why is this difference ? 

Mr. Redman : We claim that it produces much 
better than that with a constant potential generator. 

Mr. Francisco : Another question as to this horse 
power motor : Do you make any difference with regard 
to the business you are running ? 

Mr. Redman : No, sir ; not unless it is used for 
ventilating purposes. Where a one horse power motor 
is used for ventilating purposes we get $120 for its 
use. 

Mr. Francisco : Do you make any difference with 
regard to the time they run ; or is this for constant 
service ? 
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Mr. Redman: It is for constant service; they can 
use it or not. 

Mr. Franxisco : You do not use any meter with 
those ? 

Mr. Redman : No meter. 

Mr. Francisco: My experience is that there is a 
diflference in the business. I am running at the present 
time a 30 horse power motor — running an entire factory 
with that motor. In that factory they have a Daniels' 
planer, and that takes 44 amperes to run. They are 
running the whole factory with a 30 horse power motor. 
When they first started, I could not understand what was 
going on down there. They would throw on the 44 
amperes of current, while their motor was not intended 
for such an arrangement. 

Mr. Redman : We are running some Daniels' 
planers, and I find in our experience that those planers 
are the worst machines to handle. 

Mr. Francisco : I went down and investigated the 
matter, and found that it all depended upon the way 
they were running that planer. They would set it for a 
quarter-inch strip, and put on the 44 amperes ; whereas, 
if they would set it for an ordinary cut, it would only 
take 40 amperes with a 500 volt current. We were 
running a 500 volt current on that machine. The point 
was just here : that, in doing their planing, if they took 
only a thin shaving, they had to run the board through 
twice ; whereas, if they took a thick shaving, they run it 
through but once, and it took but half the time. The 
result was that human nature developed itself at once. 

Mr. Redman : Why did you not put your meter 
on? 

Mr. Francisco: We had a meter on; there was 
where the kink came in ; we charged 25 cents per 1,000 
watts. 
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Mr. Redman : Was that regardless of the hours in 
which they were burning the lights ? 

Mr. Francisco: It makes no difference; they can 
burn as long as they please. They cannot burn them 
without consuming watts. 

Mr. Redman : Do you charge 25 cents per 1,000 
watts for daylight only ? 

Mr. Francisco : If the consumer has a meter on, 
the charge is 25 cents per 1,000 watts. We charge the 
same rate for light and power, 25 cents per 1,000 watts. 
But we have found, in respect to its use for power, that 
there is a vast difference in the kind of business in which 
the power is used. We are running a motor for a daily 
paper. They used to run that paper with water power 
and a steam engine, and it took them four or five hours 
to run off an edition of the paper. We started in, and 
they supposed it would take them the same length of 
time to run off the edition with our motor that it did 
with the water power and the engine, and we based our 
contract upon that supposition. They have found since 
they put in our motor that it requires just one hour and 
ten minutes to run that edition through, instead of four 
or five hours. Our contract, however, was based on the 
experience which they had had with water power. They 
only use the motor while that edition is being run off, for 
the one hour and ten minutes ; whereas, in another class 
of business, as in running an elevator, they will run the 
motor through ten hours of service. In one store, they 
are running a passenger elevator, a freight elevator, a 
cash system and a coffee grinder, all with the same motor, 
and they are running it for ten hours. They run it 
under a contract. If we charged for horse power at so 
much for ten hours service, of course, in that case, 
we would lose, whereas, in another case, where we 
charge by the horse power, the motor might not be in 
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diflference iu the employment, so far as the motor busi- 
ness is concerned. It all depends upon the business they 
are doing. We are also running a freight elevator in a 
store, which is run on a meter. In the first place, the 
man was afraid of the meter, and said that he would pre- 
fer to make a contract for a specified sum. He said that 
he had had some experience with meters, and, by the 
way, he is a director in a gas company. (Laughter.) 
He said, " I have had experience with meters and I will 
not take a meter." Said I, "Very well, we will give 
you a motor on contract." He said that that was all 
right. So we made a contract with him for the motor, 
but, for my own information, I put the meter in. At 
the end of the first month, he paid his bill according to 
the contract. When I went there to look at the meter 
at the end of the second month, he said : " Of course it 
is nothing to me, but how much does that meter indicate? 
how much would it have cost me, supposing that I had 
been running according to that meter?" Said I, "Do 
you really want to know for your own information, or 
do you want to know for the purpose of applying it on 
the contract ? " He said, " Of course I cannot apply it 
on the contract until the end of the year, but I would 
like to know for my information," Said I, " It would 
cost you just one-third of what you are now paying. If 
you had paid by the meter your bill would have been 
just one-third of what it is now." 

Mr. Redman : What did you charge him ? 

Mr. Francisco : I charged him $60 per year for a 
five horse power motor. I find that as to other classes 
of business it is the same. I find that a job printing 
office is one of the worst possible places you can get 
into. You cannot run motors in different classes of 
business for the same price per horse power. I am 
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referring, of course, to steam power ; if you have water 
power it is quite another thing. That is why I am 
anxious to get out all these points, and why I want to 
know whether it is calculated upon a ten hour service, 
or upon the ordinary run of business. In the case of 
this man, I am getting just three times as much on the 
contract as I would get on the meter ; still, I would 
rather have the meter. I told him the other day that I 
would change his contract, and charge by meter, if he 
so desired. And I will tell you the reason why : If you 
have a meter, you know just what you are doing ; you 
know that the man is paying for just what he is using, 
and for no more. Then you can make your calculations 
on your business. You know you are giving him a 
legitimate and straight business, and the man will be 
satisfied to be charged by the meter, even though he has 
had an experience in the use of gas meters. (Laughter.) 
This is no reflection at all upon gas companies, 
but I would like to state a little experience that I have 
had in my own house. When I went to Europe, I 
locked the whole house up, after I had turned oflf the 
gas at the meter. I was gone all through the summer 
and came back late in the fall. A few days after I 
returned the gas collector came into my office arid said : 
'' Here is your gas bill. You have been away from the 
office and I have not been able to present it." I glanced 
at it, and said: *'What is this for?" ^' Why," said he, 
*'that is for the gas for* your house." Said I, ''Gas 
for my house ; what do you mean ?" He said, *' That is 
for the last three or four months." '' Well," said I, ''that 
will do very well. When did you take that indication of 
the meter?" He said, *' I took that yesterday." Said 
I, " You have taken it for the whole time at one time ?" 
" Yes," said he, " I could not get in before; the door 
was locked every time I went there." Said I, " I think 
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it was ; I locked that house up myself, and I turned oflf 
that meter myself, and I have been to Europe for the 
last four or five months, and there has not been a light 
lit in that house during the whole time. So I guess 
you had better take that bill back to the office, and 
charge it up to the account of loss and gain/' He did 
so. (Laughter.) 

We are running a motor simply for a passenger 
elevator in one building where there is a bank and 
offices. It is a four-story building. The man w^ould 
not take a meter there. He said that he w^anted to 
know definitely just what he was to pay per year, and 
so we made a contract with him by the year, charging 
the regular price on the contract basis. I have since 
then taken some little pains to find out how much they 
are using that elevator. It is a small passenger elevator, 
will accommodate four or five persons, but it is very sel- 
dom that there are more than three persons in it at any 
one time. He had a five horse power motor to run that 
elevator. That motor has not been used, on an average, 
one hour per day. Still, w^e are getting the price for a 
continuous service — $60 per horse power per year. I 
asked him to let me put that contract on a meter, but 
he did not want a meter, but wanted a definite amount 
stated. Now, suppose that you are running that eleva- 
tor at so much per horse power : The elevator will take 
three or four amperes, while the Daniels' planer will 
take 40 amperes, and the elevator is running only one 
or two hours per day, while the planer is running ten 
hours per day. You see at once that there is no chance 
for making the same tariff apply to both classes of 
business. 

Mr. Leonard: Mr. Francisco states that he char- 
gi^ti 25 cents per thousand watts; I w^ant to ask him 
wUiit he means by that. He does not give the element 
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of time. Does he mean 25 cents per thousand watts per 
hour, per day, or per week ? 

Mr. Francisco : A thousand watts is 746 watts in 
horse power. When a man uses 1,000 watts, he has used 
a horse power, and a fraction beyond that. When he 
has used a 1,000 watts, he pays 25 cents; that is our 
rule. 

Mr. Leonard: That is a pretty heavy charge, I 
think, for power ; it is i ^ cents per hour. 

Mr. Francisco : But remember that we are running 
on steam power, where coal costs us $4.50 per ton. And 
here is another feature : The entire installation is under 
our care ; we have to do everything that is required. Of 
course, if a man pays for the installation, he should nat- 
urally get the current at a different rate. Where we 
supply everything and he buys the motor, then we keep 
it in repair. 

Mr. Wilmerding : If we could get at the rate of 
25 cents per 1,000 watts, we should prefer to meter, but 
I have found the meter system unsatisfactory, because 
the character of the service varies so much. Our charge 
for elevator service is from five dollars per month to 15 
dollars. That is on the basis of 10 cents per 1,000 watt 
hours. On our contract prices we make three rates : 
We have a rate for continuous power ; a rate for inter- 
mittent power, and a rate for elevator service. For the 
elevator service we charge $5 per month per horse power, 
or $60 per year. That is for any kind of elevator service. 
But I have never found that any of those elevators, when 
run by the meter, shows more than one third of what 
our contract price would give us. I have also found that 
our customers are more surprised than we are at the 
small price that they have to pay for the service: For 
that reason, I have concluded recently that we will not 
furnish any elevator service by the meter. (Laughter.) 
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We do not want to surprise them in that way. That 
comes to the neighborhood of six cents per horse power. 

Mr. Francisco : What is the cost of coal ? 

Mr. Wilmerding: Our coal costs $2.65 per ton; 
but we are using compound condensing engines and our 
indicated coal consumption is not more than two pounds 
per horse power hour. 

Mr. Ayer : There has been nothing said here with 
reference to constant current rates, and it may, perhaps, 
be of some value to some of us to know what the charges 
are in that way. We are running an excess of two 
hundred constant current on arc lights, and we make a 
charge of $10.50 for a single horse power for 10 hours 
service, regardless of the character of the service. Where- 
ever we happen to have a variable load, we indicate the 
load on those motors as the maximum load, and we 
insist on their making a contract based on that maxi- 
mum load. If we find them bringing in additional 
machines later, our motor inspector is very apt to get 
track of the fact, and we soon know just what they are 
doing. We find no difficulty in making satisfactory con- 
tracts on that basis. We find that on constant current 
motors the price has been satisfactory, and we have had 
no difficulty in making our contracts on motors at 
$10.50 per month per horse power. For three horse 
power and upwards, we make the rate $8.50. 

Mr. Wilmerding : I do not want to be understood 
as saying that we make a five dollar per month rate 
straight through, but that is on elevator service. Our 
lowest contract price for the intermittent service is $6.25, 
and our lowest price on constant power is $9.00 per 
month. 

Mr. T. Carpenter Smith : I would say that there 
is one advantage that a constant current motor has over 
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a constant potential motor, and that is that a constant 
potential current will slow down if it is overloaded. 

Mr. Dunham : What Mr. Smith says with regard 
to the motor, is correct, for I have found in my experi- 
ence that if a constant current motor is overloaded it will 
slow down. We run, on an average, from 40 to 50 
candle per horse power two and a half miles from the 
station. The maximum is 56 horse power and it runs 
down to 38. 

M R. Scott : I thought this was a discussion of the 
paper relating to the operation of central stations by 
water power ; and the point that interests me is to know 
the relative cost of production by water and by steam. 
As to the charges to customers, though very interesting 
facts, still, they can be got from the schedules. The 
charges to customers have been, according to my ex- 
perience, regulated in accordance with what the custom- 
ers were willing to pay for the service. (Laughter.) 
What we central station men want to know, is, how we 
can produce a good article at the least possible cost. We 
come together for the purpose of deliberating what are 
the best methods for us to pursue under different circum- 
stances. From what I have seen in my own section of 
the country I judge that water power has not superceded 
steam. The companies there can run on high pressure 
engines, and furnish 16 candle lamps per hour at an ex- 
penditure of half a pound of coal, whereas water will 
cost them as much as six-tenths the cost of a pound of 
coal, and when water costs them that much they are not 
going to discard steam for water. I do not find in this 
paper a statement of that element of cost. The paper 
speaks of the rebates costing only one-hundredth of one 
per cent. The rebates do not cost us that, as we only 
give rebates to men who kick so outrageously that we 
cannot get rid of them. (Laughter.) It costs this man 
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something to keep up his raceway, and it costs him 
something to repair dams. There are floods. There is 
no water power that is proof against damage by floods. 
Then, there is the expense of cleaning out the pond. If 
those repairs, and the wages of the men who are dele- 
gated to make those repairs, cost as much as a load of 
coal, why should he not buy the coal ? I want to get at 
the facts which will show me whether it will pay us to 
throw out the coal and take in water. I never take any 
water in mine when I can help it. (Laughter.) 

Mr. Armstrong: That is what I want to know, 
but I do not know whether Mr. Redman has gone into 
that matter enough to give us the information. 

The President : There is probably no one here, 
with the exception of Mr. Redman, who has had the 
means of obtaining accurate information concerning the 
production of power by water ; but I believe Mr. Leon- 
ard has had quite an experience in that direction, and if 
he is in a position to off^er us any facts concerning the 
cost of water power, we shall be glad to hear from him, 

Mr. Leonard: I have had some experience in 
connection with the running of stations by water power, 
and I think that the remarks of the last speaker are very 
pertinent and correct, and that the cost of water power, 
although it is apparently cheaper than steam, is frequently 
higher than it would have been for a first-class steam 
plant. I think, further, that water power is not suffi- 
ciently constant to entirely eliminate the steam plant 
With the exception of a few plants where the water 
power is j>eculiarly favorable, the w^ater power has to be 
a^si^tcd by a steam plant, and the ultimate expense is 
fr45(|uently higher than it would have been if they had 
izMm\y disregarded the water power, and built the steam 
[>iaiil 4t the best possible location. In my own experi- 
f5iii:4J. I find that the best use to make of water power is 
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not that of operating a full load, but of taking care of 
that portion of the load which is quite light and which 
operates between, I will say, eleven o'clock at night and 
dawn of the next day ; for the load is fairly constant 
during those hours and the economy of the water power 
is then more marked, because it enables the services of 
an engineer to be dispensed with. This use of water 
power has proved to be very economical in certain places 
where a not very reliable water power existed, but where, 
perhaps, 50 or loo horse power could be obtained at 
almost any period of the year and which would answer 
to carry a light load during certain hours of the day and 
late at night. 

Mr. T. Carpenter Smith : I would say that this 
question of the relative cost of steam power and water 
power has been very fully considered in some papers 
which were read before the American Society of Mechan- 
ical Engineers, and, notably, in a paper read last year by 
Mr. Manning, of the Amoskeag Mills, at Manchester. 
He states that his experience has led him to the conclu- 
sion that, all things considered, steam power will, under 
almost any conditions, if properly handled, be produced 
as cheaply as water power. I think that at most central 
light stations the best use to make of the water power 
is to use it in condensing. Steam has an enormous 
advantage over water power, in that with steam you 
can state almost to a certainty just what your power will 
cost you. There has been such an enormous experience 
with steam, and so many statistics have been collected, 
that the cost per annum per horse power of steam has 
been determined within very small limits for all the sizes 
of engines in use. With water power, on the other hand, 
the contingent expenses are very likely to far more than 
offset the original cheapness of the water power. If a 

steam engine has really to be installed as a relay for the 
13 
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water power, you might as well run with steam all the 
time, for you have got to keep your engineer there 
and you have got to keep your fires ready for lighting. 
And further, a steam engine possesses the ability to be 
driven beyond its rated capacit)', whereas your water 
wheel is absolutely limited to the power contained in 
the head, and in case any sudden call is made upon you 
for increase of power you must either shut down or 
start your engine ; and if you have to keep your engine 
ready to start up, it is better to keep it going the whole 
time. I wish to say that I would strongly recommend 
all members of this Association to secure those papers, 
which can be had by applying to the Secretary of the 
Society of Mechanical Engineers. Another paper, which 
was read some years ago by Mr. Lewis F. Lyne, on the 
use of headlight oil for keeping boilers clean, is also 
worthy your attention. I read that paper, and tried 
that oil, and had such success with it that we have used 
it ever since. But, of course, the oil must be used in- 
telligently, and I have found the method given by Mr. 
Lyne to be the best. We have tried it in several diflFer- 
ent ways, but find that his method is practically the best. 
These two papers, I think, are well worthy the attention 
of this Association. 

The President : If Mr. Moore, the representative 
of the Quebec Company, is here, we would be glad to 
hear from him. Although he is not a member of our 
AnsiKmUon, we shall be glad to extend to Jiim the 
courtef^ics of the Association. I know that he can give 
UH a very interesting statement in regard to the Quebec 
Wdt(?r fKJWer. I know that he is in the city, but he does 
fif4 ^t^m to be present. 

Mhr Armstrong : I move that the further consider- 
^f i6fi of this paper be postponed, and that when Mr. 
Mhdft^ i^omt^H in he be invited to speak upon the subject 



The President : The next paper is that of Mr. H. 
Ward Leonard, of New York, upon central stations 
combining the advantages of both the continuous and 
alternating current systems. 

A CENTRAL STATION COMBINING THE ADVAN- 
TAGES OF BOTH THE CONTINUOUS AND 
ALTERNATING CURRENT SYSTEMS. 



We are all well aware of the fact that the greatest 
strength of the three-wire system is due to features, the 
lack of which constitutes the greatest weakness of the 
alternating system, and that the reverse of this statement 
is equally as true. 

The high efficiency, reliability, safety, and adaptabil- 
ity to supply almost any requirements for electric energy, 
which are the features of strength of the three-wire sys- 
tem, are the very points upon which the alternating 
system suffers by comparison, for its efficiency is much 
lower, its reliability is less, due to the fact that its ma- 
chines are not practically operated in multiple arc; its 
safety is necessarily less, due to the existence of the high 
primary pressure, and its current is not adaptable to 
commercial use for motors, charging storage batteries, 
electro-deposition, and so forth. 

On the other hand, the low first cost of an alter- 
nating system, the simplicity of its circuits and of the 
operation of the central station and its ability to reach, 
with moderate expenditure of capital, lighting at any 
practical distance, make it the only possible pioneer in 
new and untried territory without great risk and almost 
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the certainty of expending capital which will never be 
remunerative. 

Hence it is that we find the three-wire system in 
possession of the densely settled centres of cities and 
towns, and not extending to the outskirts, because of 
the uncertainty of a sufficient return upon the necessary 
capital, and both the central station manager and the 
distant would-be consumers anxiously awaiting the de- 
velopment of improvements which will enable the three- 
wire central station to supply such distant consumers. 
And hence it is that the managers and consumers of 
an alternating system anxiously await the day when 
motors can be operated and a more economical, safe 
and reliable current than the present alternating current 
can be furnished by such a station to supply the impera- 
tive wants of the heart of a busy city. 

If the above statement of the present existing con- 
ditions be a fair one, it will be evident that if we could 
only in some way secure the advantages of both systems 
in a common distribution, we should greatly improve 
matters. The object of this paper is to point out what 
appears to the writer to be a step forward in that 
direction. 

The following conditions seem to be necessary : 

1. We must supply a continuous current for the cen- 
tral portion of a town during the daytime when power is 
required. 

2. We must supply the outlying districts with an al- 
ternating current during the night-time when lighting is 
required. 

3. We must not operate the alternating system under 
conditions of light load when its efficiency is very 
low. 

4. We must be able to supply current for lighting 
continuously throughout the 24 hours of the day. 
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5. We must have but one set of conductors in any 
consumer s place. 

In order to meet the above conditions I propose the 
following : 

1. Wire all consumers upon the standard three-wire 
systems. 

2. Connect all consumers upon standard three-wire 
mains. 

3. Arrange the network of mains so that the central 
section of the network can be disconnected from the out- 
lying sections through the agency of switches. 

4. Install three-wire feeders to supply the central 
portion of the systems at full load, and install 1,000 volt 
primary wires and alternating current converters with a 
three-wire secondary circuit to supply the outlying sec- 
tion at full load. 

Let us see how we will operate the station. Sup- 
pose it is eight o'clock in the evening. The switches 
which serve to connect the central and outlying sections 
are open, and our three-wire plant is supplying the 
full load of the central portion of the city. The alter- 
nating plant in the same central station is supplying the 
converters of the outlying section, which convert from 
1,000 volts primary to 220 volts in the secondary, and 
the secondary coil has a connection at the centre which 
is led off to supply the central wire of the three-wire sys- 
tem of the outlying section, the outside terminals of the 
secondary being connected to the outside wires of the 
three-wire system. It will be noticed that both plants 
are being operated at full load. 

Now, suppose it to be eleven o'clock. The load has 

# 

gone off rapidly so that the alternating plant is now 
operating under the worst possible conditions, and these 
conditions will continue for the outlying district until 
dusk the next day — that is, for probably 1 8 hours. An 
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operator is now sent out who goes to each section sup- 
plied by a converter, and by throwing a switch transfers 
the secondary wiring from the alternating system to the 
three-wire mains. In this way the small remaining load 
is gradually transferred to the three-wire plant and then 
the alternating plant is shut down. The three-wire plant 
continues in operation all night and all the next day, 
supplying all devices with a continuous current. Motors 
can be operated in all portions of the system, even for 
domestic purposes in the distant residences, and all con- 
sumers get the opportunity of the use of the continuous 
current for any purpose desired for 1 8 hours out of the 24. 

Dusk now arrives and soon the heavy lighting load 
will rapidly come on, and in such case the outlying sec- 
tion could not be supplied by the small wires feeding the 
distant three-wire section during the day, which are only 
about one-tenth the size which would be necessary to 
supply the full load. 

The operator again goes round the circuit and now 
transfers the load of the outlying section from the three- 
wire plant to the alternating plant, and this condition 
prevails again until eleven o'clock arrives, when the 
operation is repeated, as before described. 

The switches for transferring the load of the outlying 
section from one system to the other can readily be con- 
trolled by simple means from the central station itself, if 
desired. 

Now, let us look at some of the advantages we have 
gained. 

All of our inside wiring is done on the three-wire sys- 
tems for use of a lamp of no volts. This means that, 
for the same distances and loss in conductors, we will 
save eleven-twelfths of the cost of copper which would 
be required by a secondary using 55-volt lamps upon a 
two-wire system ; or, to put it in another way, we can 
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supply I lovolt lamps upon a three-vvireTsystem with the 
same cost of copper and the same percentage of£loss in 
conductors at three and a halfj|times the distance which 
would be permissable for 55-volt lamps [on a two-wire 
circuit. 

We all know the great desirability of using large con- 
verters, on account of their cheaper first cost per lamp 
and their higher efficiency, and also because a far more 
perfect regulation of pressure can be obtained upon a lot 
of lamps scattered in different kinds of store throughout 
a block, if they be supplied from one converter, than 
can ever be obtained by supplying these lamps by a lot 
of small converters loaded differently in almost every 
case, and consequently supplying a different pressure at 
the secondary terminals of each converter. 

Under the system proposed by me one converter 
would ordinarily supply the entire lighting of a block, 
resulting in a less first cost, higher efficiency of conver- 
sion, longer life of lamps, greater reliability and greater 
simplicity of plant. 

A point worthy of notice is that for 18 hours out of 
the 24 an absolutely safe pressure is in use throughout 
the entire system, and that during all daylight hours, 
when the greatest liability to accident from contact with 
high pressure wires exists, no high pressure is in use. 

With such a system no consumer need be turned 
away. 

The consumer who wants to charge storage batteries, 
and also make electric welds by electricity, can do so 
upon the same day and from the same wires that supply 
his incandescent lamps. 

The factory upon the outskirts of town, which runs its 
isolated plant, and must to-day either use storage bat- 
teries or run machinery all night to supply a few watch- 
men's lights, can now switch on to the central station at 
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six o'clock, and operate the few lamps it may need until 
dusk next day, when heretofore the alternating system, 
which was the only one that could reach it, did not run 
after midnight, or possibly after daybreak, because of the 
loss of money in so doing. 

With this system the outlying districts can be pio- 
neered with the least first cost and least risk. Any out- 
lying section in which, for any cause, the demand in- 
creases greatly beyond that originally anticipated, can be 
supplied permanently by the three-wire system by merely 
running the necessary feeders to supply the already 
existing mains, and in such case the switches and con- 
verters would be moved out further or transferred to 
some new section ready for pioneer work. 

The combination of a storage battery system and an 
alternating system also presents peculiar advantages. 
The storage battery is at its best when supplying a small 
steady load, such as we have for at least i6 hours out of 
the 24. The alternating is at its best when supplying the 
full load possible only during the remaining eight hours. 
The average electrical load on a general system is only 
about 12 per cent, of the maximum, consequently we 
are entirely safe in the statement that the greatest load 
during the 16 hours of light load is not more than 10 
per cent, of the maximum load for the 24 hours. 

If we were to attempt to operate the heavy load by 
storage batteries, we must either make an enormous in- 
vestment, or, what is even worse, operate storage bat- 
teries at a disastrous overload. On the other hand, if we 
try to operate the 16 hours light load with converters, 
our efficiency, when operating at 10 per cent, of our con- 
verter capacity, would be unmentionably low. But re- 
verse the case and everything works at its maximum 
efficiency. During the eight hours of possible heavy 
load, we operate all devices by the alternating system. 
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At the same time a continuous current dynamo charges 
our storage batteries located either in the central station, 
or, if more desirable, at different centres in the system of 
distribution. At the end of the eight hours* run we shut 
down the plant, lock up the station, and leave it for i6 
hours, the storage batteries meantime supplying all de- 
vices. 

If, for extraordinary reasons, we have not capacity 
sufficient in the storage batteries to supply the demand, 
we run the continuous current plant to assist it ; and if 
that should fail or prove insufficient, we start up our 
alternating and supply all or a disconnected part of the 
system with it. 

With this plant distances are of no consequence ; we 
can use i,ooo volts for the continuous current plant as 
well as for the alternating, and the single two-wire dis- 
tribution is all that is necessary for perfect results. 

The weak spots of this latter arrangement will, no 
doubt, be thought to be the storage battery, but my ex- 
perience with this device is that if you use it properly 
under suitable conditions, and do not attempt to squeeze 
impossible results out of it, economical and satisfactory 
service can be obtained from it, and certainly no better 
conditions could be obtained for it than those described 
above. 

Up to this time a bitter fight has waged between 
those believing that the alternating, the direct, or the 
storage battery system, respectively, was the only suita- 
ble one. 

I believe in them all, each operated so as to be used 
under the best conditions for its use, and I trust that the 
suggestions given above may lead to our being better 
able to meet and overcome our common enemies : High 
first cost, low efficiency, danger, unreliability and the 
inflexible conditions of the existing demand. 
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Mr. T. Carpenter Smith : I am afraid that in rising 
to speak upon this paper, my audience will under- 
stand pretty well what ground I am going to take. I 
wish to begin by remarking that history has told us, and 
has repeated its storj' over and over again, that no State, 
no municipality, no corporation, nor any individual, can 
afford to defy public opinion. It may seem to do so 
successfully for a while, but it must ultimately be crushed 
by public opinion, which, if it be leaden-footed, is also 
iron-handed. I think if there is one feature in our busi- 
ness which has been overlooked, it is the relation with 
which we are most concerned, and that is the relation 
which it bears to the public. We have been accustomed 
to speak of the efficiency, the reliability, the safety, the 
easy adaptability of any of the various systems in use, 
only with reference to the relation that those features 
bear to the central station itself. The consequence has 
been that all currents using high tension, have almost 
without exception, in the first years of the business, been 
installed in such a manner as to be a serious menace to 
life and property, and, therefore^ have been universally 
condemned by the uninitiated public. I wish, therefore, 
to say that whatever remarks I may make are based upon 
the relation of electric lighting to the public, and not 
upon its relation to the central station. 

With that statement as a starting point, I wish to join 
issue at once with Mr. Leonard in his statement that the 
alternating system suffers by comparison with the three- 
wire system, '' for its efficiency is much lower ; its relia- 
bility is less, due to the fact that its machines are not 
practically operated in multiple arc ; its safety is necessa- 
rily less, due to the existence of high primary pressure, 
and its current is not adaptable to commercial use for 
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motors, charging storage batteries, electro-deposition, and 
so forth." I will start out at once with the first of these 
— as to its efficiency being much lower — and will say 
that for efficiency from the standpoint of electrical engi- 
neering, the average efficiency during the twenty-four 
hours of the converter system, as at present installed, may 
be lower than that of the three-wire system ; but with 
regard to the satisfaction of the public, I think that the 
efficiency of the alternating system is considerably higher. 
I have been operating now for nearly four years the 
alternating system, and we supply 3,000 lights in a dis- 
trict of the area of six city squares ; we cannot go any 
farther, because we cannot get a franchise. Our dis- 
trict is honeycombed by the three-wire system. Their 
central station is within a block of us. Their wires run 
down every block on which ours are found, and on some 
blocks where ours are not. They have connections in 
nearly every building in that district, and yet they have 
never succeeded in taking a single light from us. On the 
contrary, we have taken several customers from 
them, simply on the ground that their customers 
could not stand the poor regulation. The sudden 
changes in the light annoyed customers so much that 
they preferred to come to us. We have never lost a 
customer from bad service. We have thrown several 
off, but we have never lost one. Mr. Leonard says that 
*' its reliability is less, due to the fact that its machines 
are not practically operated in multiple arc." I do not 
think that amounts to anything, and for this reason ; that 
while the machines are not generally operated in multiple 
arc, still they can be and, if there were any necessity for 
it, they would be so operated. I do not think there is 
any necessity for it and I prefer not to do it, because I 
think that in case of accident to any one machine there 
is far less danger of accident to others. Any one 
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machine being broken down does not give you the risk 
of breaking down other machines running on the same 
circuit. The time required to throw in the switch of a 
relay machine is not more than the time which is 
required to throw in the switches which Mr. Leonard 
uses for transferring from one system to the other. In 
actual practice that simply amounts to the winking of 
the lights for one instant. Another advantage, and one 
in which safety is also concerned, lies in the fact that the 
alternating system has its load divided up into small 
units. That is to say, no matter h6w badly the wiring 
may have been done in any one building, it does not 
effect any other building, and one customer cannot 
threaten the safety of every other customer of that 
station by having his apparatus or the wiring in bad con- 
dition. The failure of one group does not affect any of 
the others. The alternating current in itself, from the mere 
fact of its being an alternating current, has an immense 
added safety in the fact that it will not strike an arc. It 
is difficult to foul an arc with it, except under very high 
pressure. We have had that illustrated, over and over 
again, in lamps under conditions where a 50 volt direct 
current would cause the blowing of the fuse. 

A very serious question, which was brought before 
the Committee on Safe Wiring, is one that we must face 
before very long, and must consider seriously, and that 
is the grounding of the neutral wire. There have been 
several arguments brought forward as to why this should 
be allowed. It practically came down to this, that the 
insurance agents and inspectors have preferred to ground 
the neutral wire, and practically make a return to the one 
wire system of installing electric lights, to avoid the 
much greater danger of the 220 volt arc between outside 
wires, and the consequent damage in buildings where 
combination fixtures are used. Now, I do not know 
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whether it is a good thing to go back to the one-wire 
system of wiring ; that is an engineering question that 
we shall have to determine by years of experience. But 
I do know that if the grounding of the neutral wire is 
permitted you must also permit the grounding of the 
transformer. You cannot make fish of one and flesh of 
the other. And, more than that, I do not believe that is 
the real reason of the desire for the grounding of the 
neutral wire, but that it is rather due to the fact that any 
failure of the third wire would cause the blowing out of 
the lamps on one side or the other, according as the load 
may be placed. That objection would equally apply to 
Mr. Leonard's plan of wiring up all the lights on the 
three-wire system. I think that the inherent defects of 
the three-wire system are enough to forbid its use. The 
two-wire system will meet those conditions. You can 
do your wiring on that system, if you please, on 100 
volts ; although I think myself that the lower the volt- 
age we get, and the larger the conductors we get, the 
better safety we get, and the slightly additional cost in 
installation is generally borne by the consumer. 

The statement that with large converters we get 
cheaper first cost, higher efficiency, and better regulation 
of pressure, I fully agree with. I will speak of that 
later on, when I come to point out the method of alter- 
nate distribution which I think meets all the points that 
Mr. Leonard desires. 

The statement that the alternating current is necessa- 
rily less, due to the existence of the high primary pressure, 
I beg to deny. The three-wire system in use gives an 
absolutely continuous metallic contact from dynamo to 
lamp, from street main to lamp, and from every lamp on 
a circuit to every other lamp on that circuit. These 
three-wire systems, finding that they could not operate 
their street circuits with any economy, have installed 
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high tension machines, carrying considerably higher volt- 
age in many cases than the ordinary alternating system. 
It is very evident that the first contact between that high 
pressure wire and the street main at any point, however 
slight it may be, puts that high tension on every lamp 
on that circuit. To do that with the alternating system, 
you have to break down the insulation of every converter. 
Personallv, I have never known of a case of contact be- 
tween the primary and secondary coils of a converter. I 
know that such have occurred, but I do not think that 
there has ever been one worth considering, when we 
think of the enormous number of converters that have 
been put into service, the immense strides that have 
been made by the alternating system, and the small 

• 

knowledge we had of it when we first started to install 
it. Those are accidents which will teach us lessons, but 
which should not lead to a condemnation of the new 
system. The high primary pressure we must have, no 
matter whether we use the continuous or the alternating 
current. We cannot carry the current without it It is 
exactly the same as with water pressure, or with steam 
pressure. Twenty years ago fifty pounds was considered 
high steam pressure ; to-day, eighty pounds is the 
average. I do not think that of the new boilers that are 
being installed less than twenty-five per cent, are being 
put in for a pressure of less than 1 50 f)ounds ; and in ten 
years 1 50 pounds of steam pressure will be used where 
80 are now used, and 200 pounds where 150 are now 
used. We know that in all new stations that are being 
installed, in all new plants where steam is being used for 
power, the constant tendency is to raise the pressure. It 
is kept safe simply by the addition of proper precautions 
due to the increased pressure. 

The statement as to its current not being adaptable 
to compiercial use for motors, thus far would seem to be 
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proved ; but four years ago that same argument was 
brought forward, that the current could never be used 
for motors. I think that the alternating current motor 
has pretty well fought out its own case, and worked out 
its own salvation. I do not think that there is to-day 
any direct current motor on lines on which they are in 
use, that can compare with the motors that have been 
brought forward as the direct result of the alternating 
system. I, therefore, think that in a few years we shall 
see this motor in the same way. We do have a demand, 
however, for power and, thus far, we must admit that 
the alternating motor, except in small sizes, is not well 
adapted for use in certain central stations, although it is 
of great use in isolated installation. I think, however, 
the experience of every central station is that it is better 
to have separate circuits for power and for light. And 
I think that this plan will meet fully all the requirements 
of the central station, and that you can use the alternat- 
ing current for your wiring, and the continuous high 
tension, constant potential current for your motors ; 
that constant potential current can also be used for 
charging storage batteries, and for any of the other pur- 
poses for which the direct current is used. 

The safety to the consumer by the use of converters 
is not only limited to the accidents from the system it- 
self, but it also has its value in the case of light install- 
ments. Not long ago, there was a discussion between 
the advocates of the direct and the alternating currents, 
at which one of the advocates of the direct current called 
attention to the fact, and gave it as a warning against 
adopting it, that the converter was simply a good light- 
ning arrester, to protect one company at the expense of 
the other ; apd one alternating current advocate present 
had the good sense to rise at once, and thank him for 
the advertisement. I do not think that there is any 
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stronger argument that you could use for its adoption. 
The people who are operating stations presumably know 
what they are about ; they know that they are handling 
a dangerous element, and they will take care of it. Their 
employees should be well instructed, and then if an em- 
ployee is injured, it must be due either to his own care- 
lessness, or to those accidents which, to a certain per- 
centage, must always happen. 

I think that when you sum up the disadvantages of 
the alternating system you will bring them practically 
down to one, and that is poor efficiency on low loads. 
To meet that, a system must be devised which will have all 
the advantages of the alternating system, and which will 
have an efficiency practically the same at low load as at high 
load. At high load, I think the efficiency of the trans- 
former system is as nearly perfect as we are likely to get 
it. The further improvements will come in by the use 
of better material, and of greater care in manufacturing. 
With these improvements, I think, it will pretty nearly 
reach the theoretical advantages. The 1,000 volt pri- 
mary current which is in ordinary use is not high enough 
for large cities. Ferranti uses 10,000 volts, and has been 
operating under that current for several months, and 
with apparently great success. I think there is no doubt 
that the time must come when we will use higher press- 
ure than 1,000 volts at central stations, and then get 
right out in the outskirts where we can have cheap fuel 
or water power, and from there send into the city under 
high pressure the whole current, taking off nothing on 
the way ; that we will have sub-stations where the current 
will be reduced from very high pressure, which must not 
be handled at all, to a lower pressure midway between 
the generating pressure and the distributing pressure, 
and with that we can supply the districts. In the sub- 
station it will then be possible to install three or four 
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large converters, or any number that may be required, 
connecting them up in the multiple arc; and then when 
the load gets light, instead of changing over to another 
system, we will simply cut out some of those converters 
on both ends, leaving only fully loaded converters to 
carry the load. This, of course, is open to the objec- 
tion that it requires the presence of an attendant, but de- 
vices have been made, and are in operation in England, 
whereby that change is made from the central station by 
means of automatic switches which can throw in one, 
two, three, four or five of those large sub-converters. I 
do not believe in the use of small converters ; I think 
the larger you can keep your converters the better ; yet 
we have to weigh very carefully the disadvantage of hav- 
ing too few lights in one converter and too many lights 
in one group where by the grounding of one part of the 
group you may affect the safety of another part. It is 
between those two limits that we must fix upon our 
most efficient size of converters. 

The same rule holds in figuring up the size of con- 
ductors. In figuring up the size of blast pipes used in 
our large rolling mills, and the size of water mains, that 
question is continually coming up; and the limits on one 
side are the interest on the extra money expended in the 
first place, and the loss by friction, or by resistance, or^ 
by pressure, or whatever it may be. 

The use of the two systems in this way, by keeping 
all the customers continually wired up upon an alternat- 
ing system, avoids great danger of connection between 
your high tension wires and your low tension main. If 
your high tension wires get crossed with your high ten- 
sion direct wires for the supply of power, the station 
may be hurt, but the consumer is not likely to be. Say 
what you will, it comes down to this, that it is the con- 
sumer who will regulate the running of your station. If 
14 
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he does not regulate it by legislation, he will do it by 
hurting your business, by refusing to take what you sup- 
ply under arbitrary conditions. And so we come back 
to the proposition with which we started, that no corpora- 
tion, individual or government can say, *' The public be 
damned," and not suffer for it. (Applause.) 

Mr. Leonard: Mr. Smith seems to have made the 
error of assuming that I am appearing in the role of an 
advocate of the three-wire system. If such an impres- 
sion exists, I want to correct it as promptly as possible. 
My remarks with reference to the three-wire system and 
the alternating, were such as would be admitted by 
almost every one to-day. I presume that any one familiar 
with the facts would admit that the average efficiency of 
the three-wire system was higher, that it was conspicu- 
ously higher at loads ; and in speaking of the possibili- 
ties and advantages of the system which I have proposed, 
I was only giving consideration to the existing conditions 
of to-day. 

First, I will speak upon the points that Mr. Smith 
has mentioned, as I have noted them. He spoke of the 
disadvantages of operating the multiple arc. And yet, 
it seemed as though the universal opinion must be that a 
multiple arc arrangement of dynamos is preferable to a 
separate one, when we remember that in the first part of 
the business of electric lighting, machines of constant 
potential, were operated on separate circuits, and that they 
have been gradually placed in multiple arc is due to the 
advantages gained thereby. I think you will almost 
never find to-day an isolated plant where we have a large 
number of machines supplying a constant potential dis- 
tribution, in which each machine is supplying a separate 
circuit. The possibilities of regulating, and the econo- 
mies, are so much higher when machines are in multiple 
arc, that, entirely outside of any consideration of central 
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Station supply, or of the three-wire system, it seems as 
though the result of experience has been that where 
machines can be operated perfectly, simply and reliably, 
with multiple arc, it is better to do so. 

With reference to the question of grounding the 
neutral wire, I can dismiss that, by stating that I agree 
thoroughly with Mr. Smith that the grounding of the 
neutral wire is extremely bad practice, and that there is 
no argument for grounding the neutral, except, perhaps, 
that of laziness. 

As to high pressure primaries, the paper which I have 
read, of course, bears evidence in itself that I am a 
thorough believer in the necessity of high pressure pri- 
maries for reaching any great distance, but there cer- 
tainly appears to be an advantage in having those high 
pressure wires as few in number as possible. And, in- 
stead of having a complete network through the city of 
high pressure wires, if we can by any means restrict a 
few of the high pressure wires to centres, there will be 
less liability to any trouble due to the existence of high 
pressures. 

Mr. Smith has mentioned that, in his belief, an alter- 
nate current motor will soon be attained in practice, and 
ready for service. I thoroughly agree with Mr. Smith 
on this point, and have no doubt that an alternate current 
motor will soon be ready for commercial service, but 
how soon, is a question. In the meantime, the existing 
condition to-day is that the central station manager can- 
not secure an alternating current motor to put upon ex- 
isting circuits and, in fact, the work that is being done 
on an alternating current motor thus far is not of a kind 
to indicate that an alternating motor which can be placed 
upon the same circuit as an incandescent lamp will 
result. 

One point I will state, before going further : All of 
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my remarks have been on the basis of the three-wire 
systems, merely because of the saving in the cost of con- 
ductors which is attained thereby. Were we able to 
have a 200 volt lamp, instead of 100 volts, it would be, 
of course, infinitely preferable to have the two-wire 
system, and use a 200 volt lamp, than to have three wires 
for a lamp no volts on each side ;and, furthermore, the 
cost would be reduced even beyond that of the three- 
wire system. As to the sub-station method of operating 
upon the outskirts of towns, that is, unquestionably, 
when the alternating current motor is at hand, a very 
desirable way of operating. And yet it seems to me 
that even there, until we have our 200 volt lamp, it will 
be extremely advantageous to use for distribution some- 
thing that will enable us to reduce the cost of our con- 
ductors on the consumer's premises to a point far below 
that of 50 volt lamps. As I have pointed out in the 
paper, at the same distance, and at the same percentage 
of loss in conductors, the cost of a three-wire system will 
be but one-twelfth of that of a two-wire system with 50 
volt lamps, and if we had 200 volt lamps with the two- 
wire system and our secondary distribution, it would be 
but one-sixteenth. Consequently, when we deliver our 
high pressure to the sub-stations, and are ready to dis- 
tribute to our consumers, we should have to have a very 
large number of sub-stations in order to operate 50 volt 
lamps, or else we must have an enormous expenditure in 
conductors. It seems to me that under the existing con- 
ditions it will be well, and, indeed, the best way that we have 
at present at command, to use the three-wire system, as it 
does enable us to distribute from that centre, and at low 
pressure, and at the least cost. When the time comes 
that the 220 volt lamp is commercial, the three-wire 
system will, of course, still present the advantage of being 
able to reduce the cost, but the high pressure that will 
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be realized then may be a sufficient argument against the 
use of 500 volts in the premises of the consumer, and 
may make 200 volts satisfactory. 

Mr. Smith: I wish to speak first in reply, because 
I wish to straighten out a little matter between Mr. 
Leonard and myself which might interfere with the 
proper carrying on of the discussion afterward. I fully 
understand Mr. Leonard's attitude in this matter. My 
remarks about the three-wire system were not made with 
any idea that Mr. Leonard is upholding it as against the 
alternating, but because he, in his new plan, calls for all 
inside wiring to be done on the three-wire system for 
lamps of 1 10 volts. I, apparently, did not make it clear 
that the 200 volt direct current in the building is what 
the insurance people are afraid of now, and that, conse- 
quently, we must abandon that in any new system which 
is to be an improvement upon it. The use of an alter- 
nating current of 220 volts, I do not believe would have 
that disadvantage, and in that caseMr. Leonard's plan would 
be all right. But as his plan contemplates using, during 
a part of the time, a continuous current of 220 volts, I 
feel that the 220 volts should be barred altogether. Of 
course, on 55 volt lamps, we can use the three-wire system, 
and, in many cases, where buildings have been already 
wired, we may get. a proportion of reduction of copper 
in that way. With regard to the multiple arc, I would 
say that, in my experience, the multiple arc in isolated 
work has been used to save the running of new feeders. 
Where a plant has been wired up throughout, and one 
dynamo installed, and then enough lights put on to take 
up the whole capacity of that machine, and the 
customer wants more light, he taps the wires which he 
has. But when he goes to put on new power, he simply 
couples his new dynamo into the bus-bar, just as a man 
who puts in a new boiler in a steam plant couples in the 
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old steam pipe. If the old steam pipes were too small, 
he would run a new main. And so it is with an electric 
light plant. Where we install an isolated plant, we 
always put it so that three or four dynamos can operate, 
though, as a general rule, they are all in multiple arc. 
Another reason for operating a multiple arc is found in 
the fact that small bus-bars have been hitherto made 
in machines. A thousand light dynamo is about 
just so far gpod for practical use, but we have 3,000 
light dynamos for the alternating current, and larger 
ones are to be built and used. In that case, I do not 
think there can be any question about multiple arcing. 

With regard to sub-stations, I would say that Mr. 
Leonard seems to have slightly misunderstood my point. 
The sub-stations are not for the purpose of direct supply 
to the consumer ; they are for supplying the sub-mains, 
which are run at much higher pressure than we would 
introduce to the customer, and the customer is supplied 
through a second series. That, of course, gives us the 
double conversion, and the loss caused by double conver- 
sion as against the loss caused by single conversion, but it 
gives us the advantage of running one of those convert- 
ers always at its greatest efficiency ; namely, a full load. 

The whole question, of course, as I have said, comes 
back to one of interest on first cost, as against loss in 
feeders. So that, in speaking of sub-stations, I do 'not 
mean to be understood as saying that there would be an 
enormous number of sub-stations, but only one for each 
district — very much the same way as Mr. Ferranti is 
operating in London. We have been looking very 
anxiously for the completion of that station. He is a very 
young man, and has taken hold of the problem in a way 
calculated to alarm a great many older heads; but his own 
personal energy, and his constant overlooking of every 
detail, is such that I think we cannot give enough praise 
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for the success that he has made at his station. He is 
handling there pressures that we never dreamed of ten 
years ago. I well remember when on the floor of this 
convention 10,000 volts were spoken of as being carried 
through the country on a line of poles which should have 
a dead line 100 feet each side, and which, if any tramp 
crossed, it would be a good thing if he were killed. And 
yet Ferranti is carrying such a line through the streets of 
a crowded city and nobody knows anything about it; and, 
as a rule, the less the public do know about such things 
the better. 

Mr. Leonard : I think that Mr. Smith has made a 
very ingenious argument upon the multiple arc question, 
but I hardly feel that his position is sustained by the facts 
or by practice. Of course, as he has pointed out, where 
conductors are placed on one dynamo, and the load grad- 
ually increased, they are driven to the multiple arc ar- 
rangement, unless they are going to put in new conduct- 
ors. The fact is that every large isolated plant that I have 
ever had occasion to bid on has been so specified and 
rated by the common consent of all companies that have 
entered bids, that the dynamos shall be in multiple arc, 
when there were eight or ten at the beginning ; and 
it is the universal practice in all companies so to design 
their plants; and, hence, the multiple arc arrangement is 
on6 that has been forced by the unexpected enlargement 
of the plant rather than by a deliberate design, to obtain 
the best results in the beginning. Mr. Smith has spoken of 
an arrangement of sub-stations, but he has not yet pointed 
out how he gets rid of the losses that will occur upon 
the final converters. He has put in an intermediate set 
of converters, and has taken means to take out convert- 
ers as the load diminishes; but his final converters, in his 
distribution throughout the city, are still connected, and 
are the same as we have had before. 
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Mr. Smith : I would use the same plan that Mr. 
Leonard proposes in his system ; I would have them 
grouped and switched in and out by the operator just as 
I do in the sub-stations. I am only comparing one sys- 
tem as against the other. With regard to the multiple 
arc, I will say that I still hold to my proposition that 
multiple arcing is not put in because it is a great advan- 
tage, but it is put in to allow of two machines being con- 
nected together. It is a good thing, simply because in 
an isolated plant the conditions are different from 
that they are in a central station. Your loads are all 
one side of the bus-bar, and you are required to run two 
dynamos cut apart, and it is similar to running them to- 
gether in the same building. If you take an ordinary 
building, where, as a rule, two machines are put in for 
use against the chances of break-down, the machines 
have to run in multiple arc, because the wires are fed 
from the same feeder. Our alternating station is run in 
practically the same way, only, instead of switching the 
dynamo out of the multiple arc, we switch a feeder into 
the multiple arc on another dynamo. Our dynamos are 
united inside of our circuit. In the one case the dynamo 
is multiple. In the central station, we simply shut down 
the dynamo, and we transfer the feeder load. I cannot 
see that running the station in multiple arc is any partic- 
ular advantage, or that running an isolated plant in 
multiple arc bears upon the question directly. It is an 
advantage to run a multiple arc, but in central station 
work the advantage is not so great as in isolated plants. 

Mr. Leonard : I have one further remark to make 
and it is this : Mr. Smith explained how he was going 
to reduce the loss of the final converters of the circuit by 
throwing off a part of the load when the load became too 
heavy. This necessarily assumes an arrangement of con- 
verters in multiple arc on the secondary, which is not 
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contemplated in my scheme, and is not in practice 
to-day. 

Mr. Bell : At the risk of stirring up all parties in 
this discussion, I want to make one or two suggestions 
with regard to this scheme, and the first of them is to 
suggest the question as to whether or not a 220 volt 
alternating current is a pleasant thing to have around the 
house. I have very grave doubts about that. I am not 
afraid of the direct current, or of 220 volts straight cur- 
rent, but when it comes to turning loose 220 volts on 
the three-wire system, alternating around and about the 
house, it seems to me that it is a good thing to avoid. 
I know that there are plenty of alternating current men 
who say that they have no fear of a current of 1,000 
volts ; but, in all seriousness, I think that 220 volts alter- 
nating current is a thing that has got to be handled 
rather delicately, if buildings are to be customarily wired 
for it I do not know that there would be any risk to 
life from 220 volts alternating current, but, at the same 
time, I think the public would view the matter with a 
little doubt. 

As to the question of alternating currents, I think that 
we ought to remember that on the other side of the 
water alternating currents are habitually run for the pur- 
pose of keeping the whole system loaded to its full- 
est capacity. We do not happen to do it here, but they 
do make a practice of it over there, and with great suc- 
cess. As to the reason for it, I think it is all summed 
up in the saying that it is a good thing not to put too 
many eggs in one basket. If you have a 100 kilowatt 
machine, and anything happens to it, the whole station 
is down right then and there until that machine is fixed 
If you have three or four smaller machines, you may be 
able to crowd on a load, and thus keep going. But I 
have heard grave doubts suggested, by those who know 
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Ferranti personally, as to whether he will ever complete 
those machines. There is such a thing as getting an 
alternating current so big that you cannot handle it effi- 
ciently, and I think that those units of Ferranti's come 
very near that. 

Mr. Smith : I have brought a good deal of un- 
pleasant newspaper comment upon myself by certain 
statements that I have made in public, but I have made 
those statements, and I am prepared to stand by them, 
and every experience that I have had since making them 
has only confirmed my belief. For the whole public I 
cannot speak, but for a certain small section I can 
speak. We did have — but I have changed them all, for 
other reasons — several buildings in w-hich we had 220 
volts of alternating current. The buildings had been 
originally wired for the three-wire system, but with very 
small wire. We had to make the change rapidly, and 
could not take time to increase the size of the wire. 
We took four 50 volt converters, and coupled the 
primaries in multiple arc, put secondaries in each sys- 
tem, and put them across the three-wire system. We 
found that our customers did not object half as much 
to the 220 volt shock of the alternating current as they 
did to the 220 volt direct. The shock is, undoubtedly, 
a great deal more unpleasant, and, for that reason, I 
think, is rather a good thing, for it discourages the 
multiple current which the customer is only too prone 
to indulge in. The real danger to life, I think, must 
not only be taken into consideration in that shock, but 
the far greater danger from fire. We have no hesitation 
in saying — and we do not think there is any insurance 
man here present who will not agree with the statement 
— that the danger of fire from an alternating current of 
220 volts is not ten, but 100, times less than from 220 
volts of the direct. 
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Another thing : Our three-wire stations have devel- 
oped in practice (although I doubt if any of them would 
admit it in public) a very easy, but very reprehensible, 
practice of burning out their grounds at night. When 
they discover a ground upon the system, they find it 
easier and cheaper just to slip in three or four big ma- 
chines, and let her go, and they will find out where the 
ground was next morning. That is pretty bad, as regards 
the danger to life, and, I think, very much greater than 
any chance of any accident arising from a 220 volt 
shock. I am not contending for 220 volts of alternating 
current ; I do not like it myself. I am only pointing 
out the fact that, as compared, one with the other, if 220 
volts of direct has not been found dangerous or ob- 
jectionable, the 220 volts of alternating will not be 
found so. 

Mr. Orford : For three years, in Bridgeport, we 
have been running the three-wire system, and we have 
had 3,000 lights in operation. The question of danger, 
that Mr; Smith speaks about, we know nothing of. We 
have never had any trouble whatever in that way. We 
have had a few fuses blown, as every person has had, but 
as for fires, we have never had any. We are able to 
distribute the current from the dynamos a distance of 
three-quarters of a mile, giving us a pretty large district 
in which to distribute the current. But we found that 
we had some outlying districts that we were not able to 
reach, and then we began to inquire into the question of 
putting in an alternating plant. The only way I could 
make inquiries was to go around to central stations, and 
try to find out what they were doing. I would go to 
the manager of the central stations in the several towns, 
and, when I talked with him, so long as he thought I 
was a stranger to the business, he would represent the 
matter as being eminently successful in every respect ; 
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but when I came to asking him a few leading questions 
he would sometimes turn and ask me why I asked the 
questions, and who I was. One question I put was this: 
** Have you been able to displace gas altogether ?" The 
answer was, '' No, certainly not." '' Do you advise your 
customers to take their gas fixtures out ?" '* No ; what 
would we do that for ? What would we do if anything 
happened to our lights ? " I found that that information 
was sufficient for me. I found that the alternating sys- 
tem, with them, was not even an alternating one, but 
that you had to alternate it with gas. There was one 
gentleman of whom I asked the question, who had had 
experience with both the direct and alternating systems. 
He said that the only thing he could say for the alter- 
nating system was that it was very destructive. It 
certainly had no advantage, that he could state, over the 
direct system, except that you could go further with it; 
but when you attempt to go further with it, you have 
to put in just about as much wire as you would under 
the other system. 

Then you have, on the other hand, a continuous watch 
to keep upon your customers. With our 650 light ma- 
chine, that was the point that I carefully watched, but as 
our maximum increased, say up to twelve o'clock, we 
would have a ratio of one-third increase right straight 
along. Even if those converters had no lights on them 
they would still run one-third at a loss. Of course, we 
inquired into the cause of this from the parties who had 
sold us the apparatus, and, incidentally, one of them ad- 
mitted that it was due to the converter ; but he thought 
better of that afterwards, and he had some one sent down 
to explain that this slowing up after twelve o'clock, al- 
though it indicated amperes, took no power. I rather 
doubted the assertion, and so I made the test, and found 
out that it did take power. We are so satisfied with the 
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continuous current in Bridgeport that it has been 
adopted in New Haven, and in some other places. 
They have an alternating system in New Haven, also, 
but it furnishes occasion for many complaints. It may 
be that the complaints are due to the fact that they are 
not able to operate it. 

I think that in Philadelphia, where Mr. Smith is 
able to give better service than the man with the con- 
tinuous current machine, his competitors must have a 
very poor manager. I think that I could wake them up 
a little bit. I do not think that you would see any 
variation in our lights at eight o'clock in the morning. 
We put our machines in, and they go from loo amperes 
on each side up to i,ooo, and I defy any one to tell 
when we put a machine in, or when we take it out. We 
are running what may be called a bastard machine. Of 
course, we are not under the Edison patent. We were 
forced to steal our devices, or else contrive them for our- 
selves. As for such things as regulators, as you call 
them, we have none of them. It would be impossible, 
with them, to keep our lights at equal pressure all over 
the system, but we have a method of our own by which 
we are able to do it, and so satisfactorily that our custom- 
ers' are not putting in any gas pipes. We have dry-goods 
stores where they are paying out from $2,000 to $3,000 
per year for lights, and they have no gas in the build- 
ings. Their meters are gone, and the gas fixtures have 
been taken out. We have not paid in the shape of re- 
bates five cents in five years ; and we have had no cus- 
tomers say to us that our lights were out for five minutes. 

As to the cost of running, we are not able to tell 
anything about it, except that when our customer puts 
out his lights, we do not lose any more power ; and 
when he puts out his lights on the alternating current 
there is just as much loss on the machine as there was 



206 

before he put them out. That may be a little exagger- 
ated, but it is in that direction. 

Now, with regard to the fuses, we took the fuses out 
of the secondary altogether, and we took them out of 
the primary also, so far as they related to the converters, 
and we adopted the plan of having a switch, and in the 
switch-box there is a fuse which is connected directly 
from the main. So, if we have occasion to do anything 
with the converter we can disconnect the circuit from it 
entirely. We have had no trouble with converters. We 
have had quite a number of them in operation for over 
a year, but have had no trouble with them. I am sur- 
prised that we have had so little trouble. We took the 
precaution of grounding our circuit at the terminals, and 
at various points in the centre. 

There is one thing that I have found out about the 
alternating system, and that is, that it is not able to take 
care of itself ; it generally wants someone to look after 
it. We had a man cut down a tree and the tree fell 
across our mains, and brought two wires together. The 
wires fell to the ground, but our customers knew nothing 
about it. The other day we had two wires come together 
in one of our branches of primaries. It was a stormy 
evening, and it crippled the whole service on that branch. 
We had a fuse in and, fortunately, the machine was able 
to blow the fuse. But an alternating machine is not 
able to rise to such necessities as that. 

I will also say that my idea of fuses has never alto- 
gether met the approbation of the insurance people. I 
do not quite believe in copper wire, because it takes a 
high heat to melt it, and I do not believe in putting in a 
small fuse. I do not like a single fuse put in below ten 
amperes. Ten amperes is not a very large amount of 
current. We never use less than No. i8 wire. We 
have had no trouble whatever in that direction. 
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I would say, in conclusion, that, so far as we have 
gone, we see the necessity of both the continuous and 
the alternating current, and we do not think that any 
station is complete without both. 

Mr. Smith : Replying to the last speaker, I would 
say that this is simply an individual case, where, by first- 
class management, he has got a first-class station, and I 
would say in his case, as I said in the case where I was 
asked to select a manager for an alternating station, that 
I would not ask for any better man to run an alternating 
station, because he has shown that he can run a central 
station, no matter what it is, whether direct or alter- 
nating. 

With regard to the people telling him that they have 
not advised their customers to take out gas, I would ask 
him if direct companies do, as a rule, advise their cus- 
tomers to take out the gas ? On our station of 3,000 
lights, we have seven newspapers and four of those 
papers have not had gas used in their building for about 
four years. One of our customers is the Franklin Insti- 
tute in Philadelphia, which has its drawing school and 
library open every night. The day we put the light in 
they took out all their gas fixtures and they have not 
had them in since. We installed an isolated plant, that 
was put in on the central station plant in Philadelphia 
two years ago, of 250 lights, in the Spreckels' sugar 
refinery. Before that time Mr. Spreckels had been 
using the direct current system. His refinery has been 
running night and day since the 19th of September, two 
years ago, and in that time he has never lost a light, nor 
has his plant cost him one penny to run, as he has told 
me more than once. We advised that no gas pipe be 
put in, and there has not been a foot of pipe put in that 
building. I may mention that estimates for piping that 
building with gas were $1,500 more than his entire elec- 
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trie plant cost him, including boilers, engines, wire, 
dynamo, and everything complete. 

The question whether your light will be reliable or 
not has a great deal more to do with the way in which 
it is run than the system used, and I think that is a point 
which is not nearly enough considered. For every 
station using alternating currents which has put in direct 
current apparatus afterwards, I think we can show a 
dozen that first had the direct, and put in the alternating 
afterwards. The two systems have their uses undoubt- 
edly. The point I wish to make is that I believe, for 
lighting purposes, you can do just as much with the 
alternating system, when you have spent one-half the 
time and one-half the money on it, as has been spent in 
bringing the direct current system to its present per- 
fection. 

(Several members expressed a wish to hear from 
Captain Brophy.) 

Captain Brophy : Mr. Chairman : I think all of 
you will understand the delicacy of my position. I am 
dealing with people who use both systems. I do not 
wish, under any circumstances, to take sides in that dis- 
cussion. I do not think it would be proper for me to 
do so. Perhaps I have had as much experience in 
watching the good and bad points, or seeing the good 
and bad points, of both systems as any one, owing to the 
position I have held. It would be very unfair for me to 
give to the public the weak spots in any one system, if I 
knew them. They both have their good qualities. 

I only wish to say one thing in regard to the matter 
of fuses. I have studiously insisted upon increasing the 
size of the fuse. The system of using a certain sized 
fuse for a given number of lamps has caused a great 
deal of trouble and annoyance. As a rule, in the central 
stations the fuses are altogether too small. They should 
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never be below the safe carrying capacity of the wire, 
and in 95 cases out of 100 they are; except, perhaps, in 
our own territory, where I have insisted upon their being 
increased. Now, I am very glad to have listened to the 
discussion between the two gentlemen. I believe you 
are all intelligent enough to draw your own conclusions, 
and that you will shape your action according to circum- 
stances. I am one who does not wish to alarm the 
public. I am one who has met, on every occasion when 
it was possible, the alarmists, and combated them. I 
believe that if we use high potential or dangerous cur- 
rents, we should let the people know that they are so. 
We should not introduce into their houses, for their 
families to use and handle, anything that we consider 
dangerous, and not let them know. 

As to the matter of fire, I wish to say here that the 
losses from fire by the introduction of the electric light 
system have been too insignificant to take any notice of. 
It is true that it is said that one of the largest fires in 
Boston for years was caused by the electric light. There 
are certain officials all through the country to-day — some 
of whom are more ornamental than useful — whose duty 
it sometimes is to determine the cause of a fire, and they 
very often know very little about it. In years gone by, 
the standard cause of a fire, when no other cause could 
be assigned, was spontaneous combustion, or matches 
gnawed by rats ; now it is electric light wires. 

I trust that all you gentlemen will see that you install 
your wires as carefully in the future as you have done in 
the past, and improve upon them. (Applause.) 



15 



The President : The next paper on the programme 
is by Mr. Burleigh, of Camden, New Jersey, upon uni- 
formity of method in keeping central station accounts. 

UNIFORMITY IN METHOD OF KEEPING CEN- 
TRAL STATION ACCOUNTS. 



The National Electric Light Association partially 
fills its mission by bringing together, twice a year, cen- 
tral Nation managers and others interested in the pro- 
duction of light and power; but notwithstanding the very 
valuable paper of Mr. A. R. Foote, read at the Niagara 
Falls meeting, and the papers of Messrs. Smith and 
De Camp, read at the Kansas City meeting, absolutely 
nothing has been accomplished towards a uniform system 
of accounts or a classification of expenses. 

All, I am sure, feel the great necessity for a more 
comprehensive and uniform system of accounts ; a sys- 
tem that will show the exact cost per unit of their 
output ; a system that, being kept uniformly by all, will 
give managers an opportunity of comparison with each 
other. 

This knowledge of cost per unit of output is particu- 
larly felt at this time, since nearly all central stations are 
in direct and active competition with other illuminating 
companies and with other means of supplying power. 

At present no two keep their accounts alike ; hence 
comparison with each other is out of the question. 

The principal function of accounting is to bring out 
the fact that the average cost of certain items of expense 
per unit of output in one station exceeds the average 
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cost per unit of the same items of expense in another 
station, and the accuracy of these averages depends 
entirely on the uniformity of accounting. Great differ- 
ences in these averages would prompt an inquiry as to 
the cause, and if the circumstances did not warrant higher 
averages, steps could be taken to reduce the cost of these 
particular items. 

To make these comparisons of any value to those 
desiring to make use of them, a uniform classification of 
accounts should be adopted; and to insure accuracy, the 
different items of expense, chargeable to the different 
accounts, should be specified. 

The operating accounts proper embrace the current 
working expenses and the cost of keeping in good order 
the original plant. 
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The company with which I am connected have classi- 
fied their accounts as follows : 



CHARGEABLE TO 



Boilers, repairs of 

Belting. " 

Boiler House and Stack, repairs of. 

Carbons 

Clerks 

Converters, repairs of 

Dynamos ** 

Dynamo Attendants 

Enginemen and Firemen 

Engines, repairs of 

Fuel 



Arc 

Light- 

ing. 



Incan- 
descent 
Light- 
inff. 



POWER. 



Street 
Cars. 



Station- 
ary. 



TOTAL. 



General Officers' Salaries 

Horses, Wagons and Harness 

Insurance 

Interest on Notes, Bonds and Mortgages. 

Incidentals 

Instruments of all kinds 

Lamps, repairs of 

Lamp Supports and Fixtures 

Lamp Globes 

Lamps, Incandescent 

Linemen 

Labor at Stations.- 

Labor on Street Cars 

Loss and Damage 

Legal Expenses 

Meters, repairs of. 

Motors 

Oil 



i( 



Office Expenses, repairs and furniture for. 
Poles & Lines, maintenance & renewals of. 

Right of way 

Station, repairs of 

Stationery and Printing 

Superintendent and Foremen 

Steam Piping, repairs of 

Shafting, " 

Taxes, City 

Taxes, State 

Tools, repairs and renewals 

Trimmers and Inspectors 

Water 

Waste 



All expenses that are naturally or entirely charged to 
either arc lighting, incandescent lighting or power, are 
entered in their respective columns ; expenses that are 
not entirely charged to any one service are apportioned 
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on horse power output basis, making the division as be- 
tween arc, incandescent or power, in the proportion 
which the horse power used for each bears to the total 
horse power output. 

For the proper division of those accounts not charge- 
able entirely to any one of the principal departments — 
for example, the total output of the station being i,ooo 
horse power, the company operating 500 arc lights, 2,500 
incandescent lights and 250 horse power, the division of 
a bill for boiler repairs, engine repairs, fuel and similar 
devisable accounts, would be one-half arc lighting, one- 
quarter incandescent lighting, one-quarter power. 

The division to be accurately determined each 
month. 

No intelligent economy can be practiced without a 
thorough knowledge of the cost in the past and a com- 
parison of the same with the present outlay. Constant 
comparison of accounts tend to economy. The expe- 
rience of other companies is a good guide and would be 
found of great utility. 

I would like to urge upon the Convention the impor- 
tance of the adoption of some uniform classification of 
expenses that they can recommend to central station 
managers for their adoption. 

It does not follow that central station managers are 
to expose their books in detail, but to so prepare their 
accounts that they can give the secretary of the National 
Association replies to such questions of cost per unit as 
would be proper to exhibit to the other members. 

Such statistics would be of the greatest interest and 
value ; indeed, it would be of more value than all the 
other papers combined. 

I have a station producing arc and incandescent light 
and power, earning a moderate dividend for its share- 
holders, but I have nothing to guide me as to how my 



214 

expenses per unit compare with other central stations. 
I would give much for such information. 

Therefore, I conclude that this is one of the most im- 
portant subjects that can engage the attention of the 
Association. 
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CAMDEN LIGHTING AND HEATING CO. 
Statement of Expenses for 189 



HEADS OF ACCOUNTS. 



Boilers, repairs of , 

Belting, ** , 

Boiler House and Stack, repairs of. 

Carbons 

Converters, repairs of 

Clerks 

Dynamo, repairs of , 

Dynamo Attendants 

Enginemen and Firemen , 

Engine, repairs of 

Fuel 



Arc 
Light 



Inc. 
Light- 
ing. 



POWER. 



St. Cars 



Su- 
tionary 



TOTAL 



General Officers* Salaries 

Horses, Wagons and Harness 

Insurance 

Interest on Notes. Bonds and Mortgages 

Incidentals 

Instruments of all kinds , 

Lamps, repairs of , 

Lamp Supports and Fixtures 

Lamp Globes , 

Lamps, Incandescent 

Linemen 

Loss and Damage 

Labor at Station 

Labor on Street Cars 

Legal Expenses 

Meters, repairs of 

Motors, 
Oil 



It 



Office Expenses, repairs and furniture. 
Poles and Lines, repairs and renewals. 

Right of Way 

Station, repairs of and furniture for. .. 

Stationery and" Printing 

Superintendent and Foremen 

Steam Piping 

Shafting 

Taxes, City 

Taxes, State 

Tools, repairs and renewals 

Trimmers and Inspectors 

Water 

Waste 



Total Expenses for Month, 



Total average arc lights. 

Total arc light hours. 

Total cost per arc light hour, 



.... Total inc. output in ampere hours; . 
.... Total as shown by meters, 
.... Total loss. 

Total cost per 100 ampere hours, . . 

Total stat'y power output in watt hours, 

Total as shown by meters, 

Total loss, 

Total cost per 1,000 watt hours, 



REMARKS. 



CAMDEN LIGHTING AND HEATING CO. 
Comparative Statement of Expenses. 



HEADS OF ACCOUNTS. 
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COMPARATIVE STATEMENT OF OUTPUT. 



217 



< 

OS 

u 

Q 



< 

u 

z. 



C/1 

cu 



CO 



CO 



O 

X/i 

£d 

Cd 



bo 

c 

bo 



en 



•- ?^ *^ 5 

*r*- di I tr\ 



Ui — O 



O 

H 



^ 






H 
U 
U 

DC 
U 

u 

< 
< 

PQ 



Q 






S 



I 



u 

(d 
Q 



Cd 

<: 

Cd 

u 
z 



c/5 

O 

< 



CO 



CO 



O 

(S4 



bO 

C 






a « 






<:^c2 



(A 

U 

3 

>.o 

u(/) 
03 
B (A 

4-1 C 
(/)^ 

o 

C/3 



ClJ 

O 

H 



en 
O 
Z 

OS 

<: 
U 

f- 

td 

o 
z 

o 
s 

C/1 



C/3 

(d 
tn 
z 

(d 

X 
U 

Q 
Z 
< 

Xfi 

'J 

z 
z 

OS 



Cd 
Z 



o 
z 

z 

OS 

< 



c/3 
Cd 
tn 

Z 

Cd 
p^ 
X 
Cd 



tn Z 

H 



Cd 
U 
c< 

O 

I-} 

•-3 
< 

o 



Wi 

a; 



a; 



to 

^^ (/) 

-« 2 



a; 

CO 



O 

4-> U 

S C/3 



C« 4j 1) 

4-' V i^ O 

c »3 O 0.2 - y 

•— ,c/i 



2l8 



DISCUSSION. 



Mr. Burleigh : I know of the many difficulties in 
the way of bringing this matter before the attention of 
the Convention. I know of the many difficulties that 
beset the way of a uniform classification of accounts. 
We have all fairly started on our way with our own par- 
ticular plans ; to change them would be embarrassing in 
many, perhaps in all, cases, but great good would follow 
a uniform classification. I do not mean that we should 
all keep our accounts alike, but that we should agree on 
certain headings for our expense charges, and what items 
are to go to those expense headings. So that when I 
hear my neighbor say that his arc light cost him so many 
cents per arc light per hour, I know what makes that up ; 
I know whether he includes interest or not. Some keep 
a depreciation account, others do not, and so on. 

The forms that are appended have no particular merit 
over other forms. My whole thought is to get a uni- 
form classification of expenses. 

Mr. Nicholls : I have listened with a great deal of 
interest to this paper, and I shall consider it of more 
interest still when I have an opportunity of carefully and 
at my leisure going into the varied detail schedules that 
Mr. Burleigh has prepared. But, as it may be of interest 
to the Association, I will draw attention to two points 
that I have adopted in my own practice, which I find 
of incalculable value. To begin with, I have two private 
abstract books, bound, with a lock and key on them, so 
that while they are kept in the regular vault, they are 
not accessible. In the first book I have our charter, 
under which we operate. I have our agreement copied 
in — our agreement with the city — our franchise. I have 
our different agreements with the different companies 
with which we do business. In addition to having all 
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those put down in this book, I have them indexed and 
cross-indexed. If I have to refer to any particular 
clause or agreement as to powers of any kind, I can, by^ 
looking at this index, find it at very short notice. I 
periodically read over these agreements, because there 
may be a clause in an agreement that you have pigeon- 
holed which appears of no earthly use to you to-day, but 
a year from now you may find it gives you certain 
advantages, or that under that agreement certain rights 
accrue to you which you have forgotten and which you 
wish to take immediate advantage of ; and I think any 
central station manager will find a system of that kind a 
great advantage. 

Then, we have a monthly abstract of earnings and 
expenses. We bring everything right up to the end of 
the month, and I insist on having it before me not later 
than the 12th or 15th of the month following. In addi- 
tion to having that copied out into my private abstract 
book, I have the cost of our power, as compared to the 
variable expense of the station, made up to what I 
estimate at the engine, the bus-bar and the service, allow- 
ing for the average drop. I also have the cost of our 
total power turned out compared with our total earnings. 
Then, I take our light. I know whether we do our busi- 
ness by the meter basis, and then I figure actually what 
we get p^r horse power per hour for our earnings from 
incandescent lamps and from our meters, and if I am 
called upon to make a contract at any time, I can tell for 
every preceding month the average. I can tell what it 
has cost to produce our power at the engine, at the bus- 
bar, and at the service, for every month since we have 
been in operation, and, consequently, I am in a position 
to know exactly what we are doing. I do not know 
whether this is the general practice, but I find that it is 
of very great interest in my experience. 
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Mr. Francisco : There is one point here in regard to 
Mr. Burleigh's statement, which, it strikes me, would be 
rather indefinite. I refer to the clause in relation to the 
proper division of accounts not chargeable entirely to any 
one of the principal departments. In regard to proper 
division, with an arc light circuit running commercial 
lights especially, how are you going to know how much 
power you are furnishing for your arc lights? And the same 
may be asked with regard to your power circuits. On a 
power circuit, sometimes you will have a full load that 
may last for half an hour ; then you will have but a fourth 
of a load on. The point is, how are you going to tell, 
in order to fix your divisions here, what proportion to 
divide among these different branches, and how are you 
going to make anything accurate? I find it is impossi- 
ble for me to tell what my engines are carrying at dif- 
ferent times. The light is going on and off constantly. 
Most of my lights are commercial lights. Of course, 
with the street lighting they are thrown on and off at a 
definite time, but with the commercial lighting you can- 
not tell anything about it. Now, how are you going to 
divide that so as to make anything accurate ? The same 
with regard to Mr. Nicholls' point. As I understand 
him, he has the card taken from his engine to get at his 
power. Now, if you take a card at the present time, 
perhaps in ten minutes from now there will be a hundred 
horse power taken off and that will remain off twenty 
minutes, or it may come right back again. 

Mr. Nicholls : I can explain that in a very few 
words. Although we indicate our engines frequently, 
we take our power card from our ampere meters. We 
have the readings of our ampere meters taken down 
every fifteen minutes. Then, I have a book of 400 pages. 
We use 365 pages. I have that diagram of the power 
output, as indicated by the ampere meters, plotted out 
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on this diagram for the whole twenty-four hours. Last 
year I had it in black ink ; this year I have it on the 
same page in red ink — the diagram of the ampere output 
for every quarter of an hour during the twenty-four 
hours. We run continuously ; we never shut down. 
That is the best approximate means of estimating the 
power. 

In regard to the other matter, I think Mr. Burleigh 
should properly reply to that. 

Mr. Burleigh: I cannot determine accurately; I 
only determine approximately. But the fact that I can- 
not determine accurately does not debar me from get- 
ting as near to it as possible. We take our arc circuits, 
and assume that they are full from the beginning to the 
end of their run. Mr. Francisco has commercial lights 
going out at various hours. Our commercial circuits 
are twelve o'clock circuits and we assume that, from the 
start to the finish, they are full. Neither can the rail- 
road company down there determine about its charges ; 
how much to charge to passenger, and how much to 
charge to freight ; but they do make a division. Nor 
do they stop at that division because they cannot deter- 
mine the exact charge. They make it approximately. 
They get very near to it — near enough for their purposes 
— and as all systems charge alike, why, their comparisons 
are useful. 

Mr. Scott : I do not want to take the time of the 
Convention, but bookkeeping is my business, and I have 
a simple way of keeping the account of our station that 
seems to be applicable to almost any station, because it 
can be sub-divided. The principle of bookkeeping is 
like a tree with roots branching out in every direction. 
Every one of those roots contributes to the central 
trunk. The ledger is the reservoir of all accounts, and 
the only true way of keeping books is by a ledger. If 
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you have a ledger with i,8oo or 2,000 accounts, it need 
be no more trouble than a ledger of two or three ac- 
counts. When you are constructing your plant, you 
are careful to put all the details of the ledger each under 
its respective heading ; if, in process of time, anything 
arises to necessitate another of those accounts, you make 
it. The monthly report to the directors shows that the 
account has been increased to that extent. I had vouch- 
ers printed. For instance, "The Bristol Electric Light 
and Power Company, to so and so, Debtor." If it is 
construction account, it goes on a construction voucher ; 
if it is operating account, it goes on operating voucher ; 
if it is a merchandise account — for we have people who 
buy merchandise of all kinds, as all country stations do — 
it goes on a merchandise voucher. Then, all you need 
for a journal is a simple blotter — a twenty-five cent 
book. You put that, of course, into a cash-book. In 
the cash-book I sub-divide, by allotting 100 pages to 
construction, 100 pages to merchandise and 100 pages 
to operating. The journal entries show : 

Cash, Dr., To Sundries : Sundries, Dr., To Cash: 

By Capital Account, To Construction Vouchers, 

'• Merchandise, *' Operating Vouchers, 

•* Lamp Rentals, *' Merchandise Vouchers 

The posting is direct from those vouchers, and those 
vouchers have the signature of the foreman who receipted 
for that bill at the bottom, and also the signature of the 
President and Secretary, showing that the voucher has 
been passed at a regular meeting of the Board, and is 
signed by the Secretary and Treasurer. For instance, 
** The above accounts have been examined and audited 
by the Board at a stated meeting, held August i8th, 1891. 
Received, New York, August i8th, 1 891, of the Treasurer 
of the Bristol Electric Light and Power Company, 
$125, in full for the above bill." That is the whole 
business. Then, my ledger accounts will show, as near 
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as I can recollect them here, capital, surplus, profit and 
loss, real estate, station, engine No. i, engine No. 2, 
engine No. 3, engine No. 4, boilers Nos. i, 2, etc., 
engine connections, converters, meters, poles, wire, 
labor and expenses on line, pins, insulators, etc., mer- 
chandise, coal, oil and waste, insurance, taxes, operating 
expenses (these would be small items that you would 
not want to keep a regular account for), wages, repairs 
to real estate, repairs to steam end, repairs to electrical 
end, maintenance of way and lamps. That constitutes 
a ledger account from which a balance sheet can be 
taken every morning and submitted to the Board. If 
there is an increase in any of those operating accounts, 
they want to know what it is for. Then, in addition to 
that, we have a lamp record which is taken from the 
blotter in the store-room. Each customer's account 
shows a debit for the lamp issued, with a credit for the 
lamp returned. Those lamps are all numbered con- 
secutively, and the numbers are entered on the record. 
Of course, this applies only to incandescent lighting, but 
it can be varied. The numbers are retained in that 
record. At the end of a year, or six months, or three 
months, that lamp record is examined and those renewals 
are charged in the proper account in the ledger. The 
Board of Directors have submitted to them monthly a 
balance sheet from the ledger, and the Board, as a Com- 
mittee of the Whole, audits these accounts before each 
meeting of the stockholders, and strikes off for deprecia- 
tion whatever is thought necessary. For instance, they 
look over the pole account. They know what the life 
of a pole is. We charge off 20 per cent. That is safe, 
the life of poles being pretty well known. We charge 
off for tools from 25 to 50 per cent, according to the 
use they are put to, and so we go through each table on 
that sheet. Then the balance sheet shows a profit and 
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loss account. The whole shows just exactly what it has 
cost us to run that station, to supply the number of 
lamps that is shown by the lamp record. For instance, 
last year we produced 1,919,000 amperes of current at a 
cost of 1,110,000 net pounds of coal That balance 
sheet account can be got any month, and, in that way, 
you can get a regular system of bookkeeping, not only 
of your profit, but your horse power, and all those minor 
details, and I think that the simpler way you keep those 
books the better. But, as I say, the ledger must be a 
reservoir, and every stream must flow into that reservoir. 
Judge Armstrong : I understand that all of our com- 
panies keep their accounts largely on the same model, or 
with the same end in view. Mr. Burleigh's suggestion 
was that we get some system so that we could all com- 
pare. As it is now, Mr. Scott will call one thing one 
heading, and we will put the same thing under another 
heading, or it may be we divide the two, and put a part 
under another heading, and we do not come to a result 
which is exactly the same. The grand total will be for 
our company just exactly the same. We will all arrive 
at the same conclusion for ourselves. There is no method 
of comparison at all and Mr. Burleigh's plea is that we 
throw away our system entirely and take another head- 
ing. If you will all agree to do that — ^you to take ours, 
or we will take yours — we will do anything so that we 
can compare the accounts together — and then, if it be 
found necessary, as Mr. Scott suggests, to divide up one 
of those headings for our benefit, we can divide it up 
afterward ; we can sub-divide it. Now, in the census 
count, they are moving on to exactly the same thing, 
and, in a certain line, we have adopted that. We have 
agreed, as an Association, to that thing. If, among our- 
selves, we can agree to it, then it would be possible 
for me to sit down and write a confidential letter to a 
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dozen companies and say, *' Won't you give me your 
item of this, that, or the other ?" That is all I need to 
say ; they would know what I wanted. Or they could 
write to me and I could give the same thing. That 
would be on exactly the same basis. We would have 
reduced our business then to a science, as well as the 
thing in which we deal. We can talk about the general 
principles of it, but in its commercial application we can 
arrive only partially at anything like a satisfactory ac- 
count. Mr. Burleigh has been very much interested, I 
know, to satisfy me, to satisfy our directors, as to these 
various things and we have been most anxious to make 
an intelligent comparison with the work done by other 
people, and, so far, we are unable to do it from anything 
we can get through the Association. If it is thought 
desirable to do this thing — and I think the desirability 
of it must commend itself to every one — I should be 
very glad if we could have a committee to take that into 
consideration, and, as an Association, resolve to make 
some basis upon which we can all meet, upon which we 
can all agree. 

Mr. Peck : I would suggest that this is a very im- 
portant matter and, as we have a Committee on Data, 
that that Committee be instructed to appoint a Sub-Com- 
mittee on Station Accounts, and that they gather all the 
statistics they can before the next meeting, and report as 
to some general system of station accounts at our next 
meeting. 

Mr. Burleigh : Speaking to Mr. Peck's suggestion, 
I doubt if we could ever agree on a uniform keeping of 
accounts ; but we might arrive at a uniform classification 
of expenses — we might limit it to that. 

The President : I assume that almost every man 
who has formulated a lot of accounts to carry on his 
business, thinks that his accounts are, as a rule, kept 

i6 



226 

about right. Fortunately, or unfortunately, personally, 
we in Buffalo have had access to as good an accounting 
system as exists in the country. Members of our com- 
pany are closely allied to a corporation about which some 
of you know — it is called the Standard Oil Company. 
They have a gas interest which is rather far-reaching. 
What is applicable in the main to the gas interests, is 
applicable to the electric light interests. We have taken 
many of the methods that they employ in accounting 
and, in fact, our books are practically what they have. 
From time to time it has seemed wise to make changes 
and invariably when those changes are suggested to the 
accountants of the office they look very tired, and say, ** I 
have got all the work I can do ; this is more than I can 
take care of f and where one has a large station to care 
for, he must necessarily entrust that to his chief engineer, 
or his chief dynamo man, or those in charge of the 
station, and the repairs and material there have to be 
accounted for by him. They have, as a rule, no ability 
as clerks. They are handy with a lead pencil and they 
can memorize things fairly well. We have got out a lot 
of blanks which seem to cover the ground fairly. All 
our material is charged to the station and as each 
dynamo has its work to perform, we have whatever that 
dynamo costs. All the parts of that dynamo are printed 
up, and as we are operators of a system that sometimes 
burns out an armature, we have a diagram on the back, 
showing the bobbin of each armature, and we indicate 
when that armature burns out, and the cause of it. At 
the end of the month, those are sent into the office and 
the items are extended out into dollars and cents, and 
carried out into expense and maintenance of the dynamo. 
That is true of the boilers and engines and our line of 
repairs and general construction work. We have what 
is called a voucher ledger and at the end of the month 
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the bookkeeper has only one entry to make in his ledger. 
There is nothing done in the ledger other than August, 
September — whatever date it may be — so much. But 
that voucher is carried out into 20 different columns. At 
the end of the month you can see exactly what those 
items are — whom you paid this money for — and then 
refer back to the voucher, which is, as a rule, audited 
before any account is taken of it, both where we are 
buying goods and where we make other entries — having 
two different colors of paper to indicate our purchases 
and our disbursements. That simplifies bookkeeping, 
and with the very many accounts which we now have 
we find, for a business of our size, that we handle them 
very easily, and at the end of the month we know 
exactly how much our expenses have been for that 
month, and if the Board cares to look into the details of 
it, they can be easily obtained. But we have one column 
which shows what our expenses have been, beginning 
with the first of January, and the excess or decrease of 
expenditure, as the case may be, using red ink for in- 
crease, and black ink for decrease — and that is carried 
on from month to month. That serves the purpose very 
well with us, and it serves the purpose very well with the 
gas interests of the Standard Oil Company, as well as 
with their other interests. When we make an installa- 
tion of a plant or building, we have a form, and every- 
thing is put down on that. That form is countersigned 
by the superintendent and foreman of the construction 
gang. The prices are carried out in each individual case 
and that is pinned to the contract. That disposes of that 
in a manner peculiar to ourselves, and we charge off a 
certain amount to profit and loss. When that service is 
discontinued, we have got an investment in this cus- 
tomer. We can go at once to the contract and find 
that his contract has cost us $25 to install that place. 
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We have cut-out, switch, and all those appliances in 
that building, so much wear, and other things. When 
that comes back to the store-room, there is an account- 
ing made to the office. Our store-rooms and stations 
are supplied, then a comparison is made of what is left 
of that stuff. The original entrj' is there with the con- 
tract, and what comes back to the store-room from that 
place is accounted for. In very great losses, we inquire 
where this stuff has gone to, and we find that since 
adopting that sj'stem it has resulted in more care on the 
part of the various men in bringing back the wire, con- 
verters and other appliances in the places. 

In the matter of cash, we have a daily statement, 
which, I assume, almost ever)'body has. Many of the 
blanks that we use are very like Mr. Foster s, although I 
think he has gone into a more elaborate accounting than 
we employ. But I think that with us it is almost im- 
perative that the thing should be as simple as possible, 
on account of the bookkeeping in the establishment 
While it is ver)' desirable to have a good system of 
accounting, if we should employ an elaborate set of 
blanks — and the results, of course, are desirable to a few 
— it costs a thousand or twelve hundred dollars a year 
more to obtain. Perhaps the end would justify the 
means. I have no doubt it would. I would say here 
that if any member of the Associaticfh would like a copy 
of what we have there, I should be very glad to forward 
blank sheets of our voucher record, and other books and 
blanks to them. I have already sent out quite a number 
of them, and I think Mr. Ayer and a few others have 
tbenL But it is not anything for which we can take 
any great credit to ourselves, for the reason that I stated. 

On motion of Mr. Seely the convention then ad- 
journed until September loth, at lo a. m. 
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ways." 
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5. Paper, ** Electric Railroad Construction and Opera- 
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By C. J. Field, New York. 



FOURTH SESSION. 



The Convention was called to order by the President 

at lO A. M. 

ANNOUNCEMENTS. 

The President read an invitation from the Business 
Men's Association, of Norfolk, Va., to hold the next 
meeting of the Association in that city. 

Also invitations from Robert M. May, Mayor of 
Augusta, Ga., the Cotton Exchange, the Exposition 
Company and the Commercial Club, of Augusta, to hold 
the next meeting of the Association in Augusta. 

On motion of Mr. Armstrong, the invitations were 
received, and referred to an executive session. 

The President : The first business in order this 
morning will be the reading of the paper by Captain 
Eugene Griffin, entitled *' Three Years' Development of 
Electric Railways." The copies of the paper have not 
yet come from the printer, but will be received in time 
for distribution this afternoon. 

Captain Griffin : I feel that a few words of apology 
are due with reference to the paper that I am about to 
present. I was asked some time since to write a paper 
for this Convention, and was given ample time in which 
to do it; but, as you all doubtless know, the pressure of 
electrical business is something quite anomalous at the 
present time, and I have found myself so occupied with 
business that I have had verv little time to devote to this 
paper. The result is that the paper was not written until 
Saturday and Sunday last, and was not typed until day 
before yesterday. I, therefore, beg your indulgence in 
what I have to say, in view of the very short time I have 
had in which to collect these facts. 



Captain Griffin then read the following paper : 

THREE YEARS' DEVELOPMENT OF ELECTRIC 

RAILWAYS. 



The first recorded description of the electric car is 
found in the fourth verse of the second chapter of Na- 
hum : ** The chariots shall rage in the streets ; they shall 
jostle one against another in the broadways ; they shall 
seem like torches ; they shall run like the lightnings." 

Notwithstanding this early mention, it was not until 
1888 that the electric railway became a practical com- 
mercial success. I fix the date at 1888, as it was in that 
year that Bentley and Knight opened the Allegheny 
City road to regular traffic ; that the Sprague Company 
equipped the Richmond road, and the Thomson-Hous- 
ton Company installed the Eckington and Soldiers' 
Home road in Washington. It was in 1888 that railway 
officials began to realize the possibilities of this new 
tractive force ; that the great West End system of 
Boston adopted electricity to the exclusion of cable, and 
that orders began to flow in upon the electric companies 
for street car motors to such an extent as to soon make 
the manufacture of such motors one of the leading 
branches of the electric industry. 

Previous to 1888, electric motors had been used on 
several roads. Some of these roads were doing well and 
have been prosperous since ; but to the public these 
were experiments on a comparatively small scale, and did 
little to inspire general confidence. The early inventors 
found it difficult to secure adequate financial backing ; 



232 

orders were few and business unprofitable. The stronger 
companies which took up the work in 1888 had the 
organizations and capital necessary to achieve success. 

The pioneers who devoted their brains, and frequently 
their purses, to this work previous to 1888, are deserving 
of all credit. It was their misfortune, not their fault, 
that their ideas were not developed and worked commer- 
cially. It is difficult for one man to combine the quali- 
ties of inventor, manager, superintendent, seller, expert 
and financier, and yet this is what Van Depoele, Daft, 
Bentley and Knight and others had to attempt. The 
record of their efforts is an interesting one, but the 
chronological record of electric traction has been so fre- 
quently given that it would be a waste of your time to 
repeat it again. 

There are, however, one or two of the earlv trials that 
are specially worthy of consideration, not only because of 
what was actually accomplished, but principally on ac- 
count of their bearing on later developments. On the 
27th of July, 1884, an electric car was running scheduled 
trips over a mile of track of the East Cleveland Street 
Railway Co., in Cleveland, Ohio. This was the first 
electric car in regular operation on a street railway track 
in the United States. The motor was placed between 
the wheels and supported from the car body and geared 
to the axles by belts of spring wire cables. The current 
was conveyed to the car by conductors supported on in- 
sulators in a small, wooden conduit, and connection 
made with the conductors by means of a plow extending 
through the slot to the conduit. This was the initial in- 
stallation of the Bentley & Knight system. Mr. Bentley 
has a photograph of the car in his office in Boston. 

The road was given up in 1885, ^^d the Bentley- 
Knight works transferred to Providence, R. I. After 
various experiments, the road in Allegheny City was 
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begun in the summer of 1887. The cars were started 
during the winter of i887-'8, although the road was not 
formally opened to traffic until February, 1888. Four 
cars were furnished to this road, which, I believe, are still 
running. On the lower end of the road was a mile of 
double track conduit, which was continued by an over- 
head system of about five miles. The conduit was on a 
long grade of about 12 per cent. Over-running trolleys 
were used with the overhead system. The conduit was 
in operation for two years or more, but has now been 
taken up and replaced by the overhead system. 

As early as 1874, while C. J. Van Depoele was en- 
gaged in Detroit, experimenting with electric motors, 
generators, etc., it occurred to him that trains of cars, 
and even ordinary street cars, could be run by electricity. 
This was demonstrated to the satisfaction of his associates 
in various ways, but no public exhibition was made until 
1883. When the Chicago elevated railway was under 
consideration, it was proposed to demonstrate the feasi- 
bility of utilizing electricity as a motive power. A track 
400 feet in length was built, with a 5 per cent, grade in 
the centre. One car was equipped with a 3 horse power 
motor and ran for several weeks with considerable success, 
carrying crowds of people. This was in February, 1883. 
In the same year an elevated railway car was operated 
electrically at the Chicago Inter-State Fair. The car 
was suspended from the truck instead of being mounted 
on it, and was in operation during the entire exposition 
— some fifty days. 

During the Toronto Annual Exhibition in 1884, an 
electric railway, some 3,000 feet long, was operated from 
the entrance to the grounds to the main building. This 
was a conduit road and the wires carried a potential of 
over 1,000 volts without accident. A 30 horse power 
electric locomotive was used, hauling trains of cars. 
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The Van Etepoele Company subsequently equipped 
roads at Minneapolis, Minn.; Montgomery, Ala.; De- 
troit, Mich.; Windsor, Ont; Appleton, Wis.; Port 
Huron, Mich.; Scranton, Pa.; Lima, O.; Binghamton, 
N. Y.; Ansonia, Conn.; Dayton, O.; Jamaica, N. Y.; 
St. Catherines, Ont, and elsewhere, many of which are 
still in operation. 

In the fall of 1887, Frank J. Sprague contracted for 
the electrical equipment of the Union Passenger Railway, 
at Richmond, Va. This was an important road in a 
large city and Mr. Sprague's undertaking was the most 
ambitious effort in this direction up to that date. It is 
worthy of note that Sprague*s original intention was to 
use motors with but one reduction, but he was forced to 
abandon this idea, as none of the electrical companies at 
that date were able to produce single reduction motors. 
The motors used at first were too light for the work ; 
the copper brushes scored the commutators badly and 
were rapidly consumed. Nevertheless, Mr. Sprague per- 
severed, despite all obstacles, and in 1888 the road was 
running with so much success that it was one of the 
object lessons which induced Henry M. Whitney and 
his brother directors of the West End Street Railway, 
of Boston, to adopt electricity as a motive power when 
they were already far advanced in the plans for cabling 
their system. 
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As nearly as can now be ascertained, the foUovy^ing 
electric roads" were actually in operation on January ist, 
1888: 



ROADS 



Union Pass. Ry. Co 

Windsor Electric Ry 

Appleton *• ** 

Port Huron ** ** 

Highland Park 

Scranton Suburban Road. . . . 
Los Angeles Electric Ry. Co. 
Lima Street Ry. and Motor 

Power Co 

Columbus Consolidated 

Street Ry 

St. Catherines Street Ry. Co. 
Seashore Electric Ry. Co. . . , 
San Diego Street Ry. Co. . . . 
East Harrisburg Pass. Ry. 

Co 



SYSTEM 



(Daft) , 

(Van Depoele), 









(Fisher) 

(Van Depoele; .... 
(Daft) 



(Van Depoele), 



(Short) 

(Van Depoele). 

(Daft) 

(Henry) 



(Sprague). 



LOCATION 



Baltimore, Md. . . . 

Windsor, Ont 

Appleton, Wis 

Port Huron, Mich. 

Detroit, Mich 

Scranton, Pa 

Los Angeles, Cal. . 



Lima, O, 



Columbus, O 

St. Catherines.Ont. 
Asbury Park, N. J. 
San Diego, Cal. . . . 

Harrisburg, Pa... . 



(A 

0) 






2.00 
1.25 

5.50 
2.75 

3-25 
5.00 

5.00 

4.00 

1.00 
7.00 
4.00 
3.00 

4.50 



3 
2 

5 

4 

4 

12 

6 

8 

2 

12 
18 

9 
10 



A total of 13 roads, 48.25 miles of track and 95 cars. 

On July ist, 1891, there were 354 roads in actual 
operation, with 2,893 miles of track equipped electrically, 
and 4,513 motor cars. Such has been the growth of 
three and a half years. 

This development has been marvelous and unprece- 
dented. Referring to it. General Francis A. Walker 
said to me, not long since, that it seemed as though 
at least thii-ty years normal development has been crowded 
into three years. 

It has, indeed, been a fruitful period, and the progress 
has been so rapid that the public are just beginning to 
appreciate the benefits which science has conferred upon 
them by the adaptation of the electric motor to street car 
propulsion. 

During the past spring the Legislature of the State of 
Massachusetts was considering a proposition which prac- 
tically amounted to the imposition of new taxes upon 
the West End Street Railway Co., and the abrogation or 
virtual annuUment of certain vested rights which the com- 
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pany might claim. In his able and vigorous defense of 
his corporation, President Whitney was forced to investi- 
gate and determine the true relations which exist between 
his company and the public, and he was surprised him- 
self to see how closely the welfare of the city of Boston 
and its surrounding suburbs was identified with the wel- 
fare of its street transportation system. 

He at once entered upon a '* campaign of educa- 
tion," and his speeches in Somerville, Roxbury, Dor- 
chester and elsewhere (several of which have been pub- 
lished in pamphlet form), are masterly, impressive, 
straightforward and convincing presentations of the 
close relations which exist between the rapid transit sys- 
tems and the health, wealth, morality and prosperity of 
our large cities. 

I commend these speeches to the consideration of 
you all. I have not hesitated to draw from them largely 
myself. 

I consider this growing realization of the true posi- 
tion which transportation companies occupy in respect 
to the public as one of the most important of recent de- 
velopments, and it may be well to give it some con- 
sideration. 

The officers and directors of a street railway company 
are quasi public officers with most important and serious 
duties devolving upon them. Their duty to their stock- 
holders is to see that the company is economically and 
efficiently administered so as to produce a fair return 
upon the capital invested. Their duty towards the pub- 
lic is to see that the best possible transportation facilities 
are afforded, having in view '* the greatest good of the 
greatest number." This broad statement of their public 
duty is unquestionably true, and yet the failure to appre- 
ciate this axiom is the most fertile source of adverse 
criticism of railway management. The critic almost in- 
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variably argues from a personal standpoint. If he would 
only remember that the road is run for the benefit of the 
masses and not for his personal individual benefit, the 
lives of general managers would be made less burden- 
some. 

The last census has clearly shown a strongly-marked 
tendency of our population to gravitate towards the 
large cities. In every State the percentage of growth in 
cities is far greater than in towns and villages. Such 
condensation of population means an increase of the 
tenement house system in contradistinction to the cot- 
tage system, a crowding of people beneath each ro©f, an 
increase in vice, immorality, misery, crime and the death 
rate. How is it to be avoided ? The laborer must live 
near his work, near in time and near in money. He can 
spare but a fraction of his time, but a fraction of his 
day*s wages, in going to and from his work. If the 
zone fare system exists, as in Europe, the area within 
which he can live is limited by this consideration. Two 
cents per mile might restrict him to a radius of two and 
one-half miles (five cents). If the single-fare system 
prevails, as in this country, time is practically the only 
restriction. Let us assume that he can allow thirty min- 
utes morning and evening for his car ride, paying five 
cents for each ride. At the rate of six miles per hour, 
fast for horses, he has a radius of three miles and an 
area of twenty-eight and one-quarter square miles within 
which to select a home. At the rate of nine miles per 
hour, slow for electricity, he has a radius of four and a 
half miles and an area of sixty-three ?nd a half square 
miles within which to select a home. This example 
suffices to illustrate the point. An increase of only 
three miles per hour in rapidity of transit doubles the 
available residence area without increasing the time or 
expense of the laborer in going to and from his work. 



The steam road, the elevated road, the underground 
road and the cable, each and all afford rapid transit ; but 
their application is restricted within very narrow limits, 
because of their great cost, while the electric roads can 
be profitably extended in all directions. 

The great advantage of increasing the available resi- 
dence area, of encouraging the cottage system and dis- 
couraging the tenement system, will be readily conceded 
by all. The health and morality of a great city are uni- 
versally proportional to the number of people beneath 
-each roof. The electric railway is one of the great 
moral agents of the nineteenth century. 

The experience of the past three years has settled 
many disputed questions, resolved many doubts, system- 
atized methods and improved construction. 

A variety of styles, systems and methods were used 
prior to 1 888. We had storage batteries, conduits and 
overhead wires, single trolley and double trolley wires, 
over-running trolleys and under-running trolleys. 

Storage batteries have made little progress. They 
have nowhere scored a pronounced success, and have 
been abandoned on nearly every road. They are but 
little considered in the field of electric traction, except in 
reference to future possibilities. 

The very few conduits built have disappeared and 
have been replaced with overhead wires. The overhead 
wire is now generally recognized as the only practical 
method of conveying electricity from the generator to 
the car motor. 

The objections to overhead wires have been, and in 
many places still are, very strong ; but actual exi>erience 
has shown that the objections are not well founded 
Wires are not an ornament to the street, and objections 
on this ground will always exist ; but lamp-posts, signs, 
railway tracks and many other similarly useful objects, 
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are not ornaments. Overhead wires will never be con- 
demned on this ground alone. Objections on the score 
of unsightliness become of less and less importance each 
year, as the methods of construction are improved and 
the public appreciate more freely the benefits of electric 
motive power. 

One of the early apprehensions in reference to the 
use of overhead wires was the possible danger to life 
from the current used. On this point I think the pub- 
lic are now well satisfied. While there are few em- 
ployees on any of the roads now in operation who have 
not had the full shock of 500 volts repeatedly, there is 
not a single instance of any of the patrons of these roads 
having been killed or even seriously injured by the 
500 volt current from the overhead wire. Electric cars 
will run over and kill the careless pedestrian or the 
drunken passenger who falls from the platform in front 
of the wheels as will the horse car, but no passenger or 
pedestrian has ever been killed by the trolley wire, and 
statistics do not show that the electric car is in any 
respect more dangerous to life than the horse car or 
cable car. Last year (1890) the West End Street rail- 
way system of Boston carried 114,853,081 passengers 
and all the steam railroads of the whole state of Massa- 
chusetts only carried 98,843,712. The West End sys- 
tem killed 1 5 passengers and employees and the steam 
roads killed 325. Of the 15 fatal accidents on the West 
End system, 5 were attributable to electric cars and 10 
to horse cars. It is only fair to say that the narrow and 
crooked streets of Boston, and the enormous traffic of 
the West End system, are conditions peculiarly con- 
ducive to accidents. 

The fear of the electric current is one born of 
ignorance, and time alone can overcome it. 

In the year 1889, nine human beings were killed by 
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the arc light wires in New York City (2,500 volts) and 
the authorities were roused to such a pitch of frenzy that 
the poles were chopped down and a large part of the city 
left in darkness. Yet, with perhaps one exception, all of 
the victims were employees of the lighting companies 
and suffered because of failure to observe proper and 
well known precautions. In the same year, 12 persons 
were asphyxiated by gas and over 30 were killed by 
sig^s and other objects falling on their heads as they 
walked peacefully along the streets. 

In time we are able to estimate every danger rela- 
tively, but in the beginning unknown dangers, those to 
which we are not accustomed, are greatly exaggerated. 

Ralph W. Pope, in a very interesting paper read 
before the Franklin Institute last year, gives some 
curious illustrations of this tendency to magnify unknown 
dangers and arrest the progress of improvement. I 
quote : 

** In an article, entitled * How Our Ancestors Trav- 
eled,' we find the following pertinent observations on the 
subject : 

** Carriages met with great opposition at their first 
introduction, and laws were made to suppress their use. 
As early as the year 1294, Philip the Fair, of France, 
issued an ordinance for suppressing luxury, in which the 
wives of citizens were forbidden the use of carriages. 
Beckmann tells us that there is preserved in the achives 
of the County of Mark, an edict, in which the feudal 
nobility and vassals are prohibited from using coaches 
under pain of incurring the punishment of felony. Duke 
John, of Brunswick, published an order in 1588 roundly 
rating his vassals for neglect of horsemanship, and for- 
bidding them to appear or travel in coaches. A few 
ytrar^i after this the English Parliament took up the dis- 
isumon of the subject ; but, on the 7th of November, 
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i6oi, the bill to restrain the excessive use of coaches 
within the realm of England was rejected. But the 
bitterness of antagonism to them did not cease with this 
legislative decision. In a pamphlet called the ' Great 
Concern of England Explained/ published 1673, the 
writer very gravely attempts to make out that the intro- 
duction of coaches was ruining the trade of the realm. 
Following is an example of his method of reasoning : 
* Before coaches were set up, travelers rode on horseback, 
and men had boots, spurs, saddles, bridles, saddle-cloths 
and good riding suits, coats and cloaks, stockings and 
hats, whereby the wood and leather of the king- 
dom were consumed. Besides, most gentlemen, 
when they traveled on horseback, used to ride with 
swords, belts, pistols, holsters, portmanteaus and hat 
cases, for which in these coaches they have little or no 
occasion. For when they rode on horseback, they rode 
in one suit and carried another to wear when they came 
to their journey's end ; but in coaches they ride in a silk 
suit, silk stockings, beaver hats, etc., and carry no other 
with them. This is because they escape the wet and 
dirt, w^hich upon horseback they cannot avoid ; whereas, 
in two or three journeys on horseback, these clothes and 
hats were wont to be spoiled ; which done, they were 
forced to have new very often, and that increased the 
consumption of manufacture.' In another part of his 
pamphlet, the same writer puts the following query, 
evidently with the notion that it was a clincher : * Is it 
for a man's health or business to be laid fast in four 
ways ; to ride all day with strangers, often times sick, 
diseased, ancient persons, or young children crying, all 
whose humors he is obliged to put up with, and crippled 
with their boxes and bundles ? ' As an additional objec- 
tion against the introduction of coaches, the writer urges 
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that they would discourage the breeding and lessen the 
value of horses. 

" The following passage occurs in a protest against the 
construction of railways, which is preserved in the 
achives of the Nurnberg Railway, at Furth, which was 
the first line constructed in Germany. It was drawn up 
by the Royal College of Bavarian Doctors : 

** Travel in carriages drawn by a locomotive ought to 
be forbidden in the interest of public health. The rapid 
movement cannot fail to produce among the passengers 
the mental affection known as Derlirium Furiotum. 
Even if travelers are willing to incur this risk, the Gov- 
ernment should at least protect the public. A single 
glance at a locomotive passing rapidly is sufficient to 
cause the same cerebral derangement, consequently, it is 
absolutely necessary to build a fence ten feet in height on 
each side of the railway. " 

" These were all European, however, so in order to 
aissure you that these peculiar views were held in our 
country, the following protest from the good citizens of 
Philadelphia, in 1833, against the introduction of gas, 
will be of interest to you : 

Philadelphia, November 2%th^ 1833. 

Remonstrance Against Lighting With Gas. 

" To the Honorable, the Select and Common Councils of 
the City of Philadelphia : 

"Gentlemen : The subscribers beg leave to respect- 
fully remonstrate against the plan now^ in action for light- 
ing the city with gas, as they consider it a most offensive, 
inexpedient and dangerous mode of lighting. In saying 
fthis they are fully sustained by the accounts of explo- 
sions, loss of life and destruction of property where this 
wode of lighting has been adopted. 
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*' We consider gas to be as combustible as gunpowder 
and nearly as fatal in its acts ; as regards the immense 
destruction of property, we believe that the vast number 
of fires in New York and other cities may be, in a great 
measure, ascribed to this mode of lighting. The leakage 
of pipes and carelessness of stopping off the gas furnish 
almost daily instances of its destructive effects. And 
when we consider that this powerful and destructive 
agent must necessarily be left often to the care and atten- 
tion of youth and domestics and careless people, we only 
wonder that the consequences are not more appalling. 
It is also an uncertain light, sometimes suddenly disap- 
pearing and leaving streets and houses in total darkness. 

**The waters of the Delaware and Schuylkill, now 
considered the most pure and salubrious in the world, as 
many long voyages have fully tested, must soon, we fear, 
experience the deterioration which has reduced the water 
of the Thames to the present impure state, for no reser- 
voir will be able to contain such fetid drains from such 
an establishment, and very soon the rivers must be their 
receptacle, to the destruction of the immense shoals 
of shad, herring and other fish with which they abound ; 
the same cause must produce the same effect. Salmon, 
smelts and other fish formerly caught in vast quantities 
in the Thames have nearly all disappeared. The constant 
digging up of the streets, the circumstances of the gas 
pipes, which, at the intersection of each square, must 
come in contact with the water pipes, are difficulties 
and evils which we would anxiously avoid. 

** In conclusion, we earnestly solicit that the lighting 
our city with oil may be continued. 

** And your petitioners, etc. 

** Signed by 1,200 of the leading citizens of Philadel- 
phia, whose names are attached hereto, such as Horace 
Binney, Hartman Kuhn, Jacob Ridgway, Paul Beck, 
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Henry Pratt, Benjamin Chew (on whose farm the battle 
of Germantown was fought), John Sargeant, Charles 
Wharton, Richard Willing, Edward Pennington, Robert 
Baux, Joshua Longstreath, Matthew Newkirk, and 
1,200 others. 

** N. B. — The above are only part of the names, as 
many of the remonstrances have not yet come in." 



The double and single trolley systems have each had 
ardent advocates, but three years' experience has decided 
the question in favor of the single trolley and the ground 
return. 

In July, 1888, several roads were using the over-run- 
ning trolley and it was a question whether the over-run- 
ning or under-running system was preferable. Three 
years have decided this question also, and practically all 
of the electric roads of to-day operate with under-running 
trolleys. The ** fish-pole" of 1888 has been supplanted 
by the neat steel rod of 1891, and the "broomstick 
train " can no longer be spoken of with disrespect as re- 
gards outward appearances. 

Three years have not passed without much litigation, 
and already we have historical cases finally determined 
which tend to fix the legal boundaries of the rights of 
electric railways. Some of these decisions are of great 
importance. 

The telephone companies have quite naturally been 
ardent advocates of the double trolley, and to avoid suf- 
fering from the induced currents of the single trolley, 
they have sought to induce the courts to compel railway 
companies to use metallic circuits. A recent decision of 
the Supreme Court of the State of Ohio is a fair state- 
ment of the present legal aspect of this question: 



245 

Single Trolley System vs. Double Trolley. 

(Supreme Court of Ohio.) 

Syllabus. 

1. The dominant purpose for which streets in a 
municipality are dedicated and opened, is to facilitate 
public travel and transportation, and in that view, new 
and improved modes of conveyance by street railways 
are by law authorized to be constructed, and a franchise 
granted to a telephone company of constructing and 
operating its lines along and upon such streets, is sub- 
ordinate to the right of the public in the streets for the 
purpose of travel and transportation. 

2. The fact that a telephone company acquired and 
entered upon the exercise of a franchise to erect and 
maintain its telephone poles and wires upon the streets 
of a city, prior to the operation of an electric railway 
thereon, will not give the telephone company, in the use 
of the streets, a right paramount to the easement of the 
public, to adopt and use the best and most improved 
mode of travel thereon ; and if the operation of the 
street railway by electricity as the motive power, tends 
to disturb the working of the telephone system, the 
remedy of the telephone company will be to readjust its 
methods to meet the condition created by the introduc- 
tion of electro-motive power upon the street railway. 

3. Where a telephone company, under authority de- 
rived from statute, places its poles and wires in the streets 
of a municipality, and in order to make a complete 
electric circuit for the transmission of telephonic 
messages, uses the earth, or what is known as the 'Aground 
circuit," for a return current of electricity ; and where an 
electric street railway afterwards constructed upon the 
same streets, is operated with the ** Single Trolley Over- 
head System," so called, of which the ground circuit is a 



constituent part ; if the use of the ground circuit in the 
operation of the street railway interferes with telephone 
communication, the telephone company, as against the 
street railway, will not have a vested interest and exclu- 
sive right in and to the use of the ground circuit, as a 
part of the telephone system. 

The telephone companies have been beaten in every 
case, and the fact has been definitely settled that rail- 
way companies may use a single overhead trolley wire 
and a ground return without infringing any rights of the 
telephone companies. 

Many interesting legal questions have arisen in refer- 
ence to line construction. 

Objection was made by the summer residents of 
Newport to the construction of an overhead electric rail- 
way, and eminent counsel was employed to place every 
possible legal obstacle in the way. The case was carried 
to the Supreme Court of the State of Rhode Island for 
determination of some of the novel points involved, and 
one of these points was : 

Are Poles and Wires an Additional Servitude upon 
the Streets ? 

The court held : 

** The fourth ground alleged is that, if the act of incor- 
poration authorizes the use of electricity for the opera- 
tion of said street railway, and the erection of the poles 
as ancillary thereto, it is unconstitutional and void, be- 
cause it authorizes the imposition of additional servitude 
upon the streets, without providing for any additional 
compensation to the owners of the fee of said streets. 
We think it is settled by the greater weight of decision 
that a railroad constructed in a street or highway, and 
operated by steam in the usual manner, imposes a new 
servitude and entitles the owner of the fee to an addi- 
tional compensation ; but that a street railway operated 
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by horse power, as such street railways are ordinarily 
operated, does not impose any new servitude, and does 
not entitle the owner of the fee to any additional com- 
pensation. 

**The distinction is not often stated as a distinction 
between steam and horse railroads ; but the distinction 
properly rests, not on any difference in motive power, 
but on the different effects produced by them respectively 
on the highways or streets which they occupy. A steam 
railway is held to impose a new servitude, not because it 
is operated by steam, but because it is so operated as to 
be incompatible with the use of the street in the other 
usual modes, or, in other words, so as practically to ex- 
clude the usual modes of use. 

** A steam railroad on a street, so operated as to be 
consistent with the use of the street in the usual modes, 
has been held not to impose a new servitude. 

'' It is not the motor, but the kind of occupation, 
whether practically exclusive or not, which is the cri- 
terion. 

*' The only considerable privilege which the horse car 
has over other vehicles, is that, being confined to its 
tracks, it cannot turn aside for other vehicles, while they 
are forced to turn aside for it ; but this is an incidental 
matter, insufficient to make the horse railroad a new 
servitude. 

** The street railway here complained of is operated 
neither by steam or horse power, but by electricity. It 
does not appear, however, that it occupies the streets or 
highways any more exclusively than if it were operated 
by horse power. 

** Reference has been made to cases which hold that 
telegraph or telephone poles and wires erected on streets 
or highways constitute an additional servitude, entitling 
the owners of the fee to additional compensation ; and 
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from these cases it is argued that the railway here com- 
plained of is an additional servitude, by reason of the 
poles and wires which communicate its motive power. 
There are cases which hold as stated, and there are cases 
which hold otherwise, but, assuming that telegraph and 
telephone poles and wires do create a new servitude, we 
do not think it follows that the poles and wires erected 
and used for the service of said street railway likewise cre- 
ate a new servitude. Telegraph and telephone poles 
and wires are not used to facilitate the use of the streets 
where they are erected for travel and transportation, or, 
if so, very indirectly so ; whereas the poles and wires 
here in question are directly ancillarj" to the uses of the 
streets as such, in that they communicate the power by 
which the street cars are propelled." 



In the purely technical tield all obstacles have been 
overcome. Like Perry, ** We have met the enemy and 
they arc ours.'* The severe strain imposed by railway 
work on the generating plant has necessitated the devel- 
opment of new types of engines, and the fluctuations of 
the dynamos have been prevented by compound winding 
and scries coils. Self-regulating dynamos are now con- 
sidered necessary in any well-planned power plant. 

I attended the exposition at Bremen, in North Ger- 
many, last summer, and had the pleasure of riding on an 
electric railway operated by two 80 horse power Thomson- 
Houston dynamos. One dynamo was driven by a 70 
horse power Armington <Sl Sims engine, and one by a 125 
horse power German engine. So closely did the small 
American engine regulate that no variation in potential 
could be observed under the most violent and sudden 
variations in load. Notwithstanding its greater power, 
the C'rcrmau engine was slow to respond and the varia- 
tions in speed were marked. I was subsequently in- 
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formed that a medal was awarded to the American 
engine, although it had not been entered as an exhibit. 

This is indicative of the enterprising way in which 
the inventors and manufacturers of the United States 
have met the new conditions imposed by the adoption 
of electricity as a motive power. 

The difficulties Mr. Sprague encountered in Rich- 
mond in using copper brushes have now been avoided by 
the introduction of the carbon brush, for which we are 
indebted to Mr. C. J. Van Depoele. 

As early as 1883-4 Van Depoele used carbon 
brushes with his motors. When the Van Depoele 
Electric Manufacturing Company was purchased by the 
Thomson-Houston Company in 1888, Van Depoele 
went to the Lynn factory of the latter company. Many 
did not then consider the carbon brush as practicable, 
and it was some time before Mr. Van Depoele had an 
opportunity to demonstrate its possibilities. When the 
time did come its great value was so apparent that it was 
at once adopted for motor work and subsequently has 
been used exclusively with generators. 

Since the general adoption of the present method of 
mounting the motors directly on the axles, double 
reduction motors have been used. The supposed neces- 
sity of high speed of revolution in the armature made 
this obligatory. In 1890 it was found practicable to 
make motors in which the armature revolved at a slower 
rate, and a single gear sufficed for the now greatly 
reduced reduction. From 10 and 12 to i with the old 
motor we come to 4^ to i with the new motor. The 
gears are enclosed in boxes and run in oil, so that the 
noise has been reduced to a minimum, the offensive 
noise of the gears being practically eliminated. We 
have also gearless motors with no reduction and no gears. 
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Generator construction has kept pace with the im- 
provements. 

As large stations have been built generators have 
increased in size, and electrical companies are now pro- 
ducing 500 horse power dynamos as readily as the steam 
engine builders respond to similar demands. 

We have learned what it costs to operate electric 
railways and the result is gratifying. In 1888 it was 
prophesied that, while electric roads might make good 
showings so long as the apparatus was new and curiosity 
riding lasted, in a short time the machinery would begin 
to wear out and the roads would be swamped by the 
great repair bills. In reality we find the almost uni- 
versal testimony is that the longer the road runs, the less 
is the cost of repairs. This is, of course, not due to the 
fact that the apparatus improves in quality with age, but 
the explanation is to be found in the very simple fact 
that as small defects are eliminated and the employes 
become more experienced and the organization is per- 
fected, the apparatus is better cared for and injuries are 
prevented. 

A very conspicuous example of this is the West End 
Street Railway, which has been under my own immediate 
observation. 

In the contract between the Thomson-Houston Elec- 
tric Company and the Railway Company it was provided 
that we should keep the overhead line and efcctrical 
apparatus on the cars in repair at a given price per car 
mile. There were many reasons which influenced us to 
enter such a contract, but the chief reason was that this 
was^ the uncertain elen^nt in the operation of an elec- 
trical railwav, and unless this uncertainty could be dim- 
inated, the West End would not make any contract 
The Cixst of these repairs has steadily decreased^ and on 
thv" I ^ of October the West End Company avail thena- 
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selves of the option and relieve us of this part of our 
contract, knowing there is now no uncertainty and that 
they can do the work themselves for less money than they 
pay us. 

Some months since President Whitney gave to the 
public the detailed figures, showing the receipts and oper- 
ating expenses of the West End road. These are of very 
great interest to all, and I give them in full, for the pur- 
pose of drawing some conclusions from them : 

THE ELECTRIC SYSTEM. 

April. May. June. July. 

Gross receipts $134,321 1144,638 $153,988 $144,552 

General expenses 8,193 7,796 7,465 6,955 

Track and car expenses. 47,447 45,443 39,629 43,891 

Motive power 30,194 30,924 26,359 26,398- 

Total operating expenses 85,834 84,163 73,459 77,249 

Net earnings 48,487 60,475 80,529 67,303 

Miles run 394,459 376,321 360,567 377,i9i 

Ratio of mileage 26.68 25.58 25.15 25.19 

Per cent, operating expenses 63.36 58.18 47.70 53-44 

Earnings per mile run 34.05 38.43 42.71 38.32 

Expenses per mile run : 

Motive power 07.66 08.22 07.31 07.00 

Car repairs 01.39 01.33 01.18 01.17 

Damages 00.75 00.89 00.16 00.12 

Conductors and drivers 07.33 07.36 07.25 06.92 

Other expenses 04.63 04.56 04.47 05.37 

Total expenses per mile run 21.75 22.36 20.37 20.48 

Net earned per mile run 12.30 16.07 22.34 i7'84 

HORSE CAR SYSTEM. 

April. May. June. July. 

Gross receipts $344,396 $374i6o5 $395,555 $409,878 

General expenses 22,514 22,682 22,217 20,657 

Track and Car expenses 136,693 127,902 125,393 135,954 

Motive Power... 117,740 118,972 116,210 116,271 

Total operating expenses 276,947 269,556 263,825 272,888 

Net earnings. ... 67,449 105,049 131,729 136,990 

Miles run 1,083,887 1,094,683 1,073,718 1,120,377 

Ratio mileage 73.32 74.42 74.85 74'8i 

Per cent, operating expenses 80.62 71.95 66.70 66.58 

Earnings per mile run 31.77 34.22 36.85 36.58 
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April. May. June. July. 
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Expenses per mile run : 

Motor power 10.86 

Car repairs 00.93 

Damages 00.78 

Conductors and drivers 08.24 

Other expenses «H-70 

Total expenses per mile run 25.55 

Net earned ** ** ** 06.22 



THE ENTIRE SYSTEM. 

April. May. June. July. 

Gross earnings $478,717 $5I9»244 $549,543 $554,431 

General expenses 30,707 30,478 29.683 27,613 

Track and car expenses 184,141 173,344 165,027 179,853 

Motive power 147,933 149,896 142,570 142,670 

Total operating expenses 362,781 353,720 337,284 350,137 

Net earnings ii5»935 165,524 212,250 204.294 

Miles run 1,478,346 1,471,004 i,433»785 1*497,568 

Ratio of mileage 100 100 100 100 

Percent, operating expenses 76. S2 68.12 61.37 63.15 

Earnings per mile run 32.39 35-29 38.33 37.02 

Expenses per mile run : 

Motive power 10.01 10.19 09.94 09.53 

Car repairs 01.05 00.79 00.76 00.75 

Damages 00.77 00.50 00.15 00.07 

Conductors and drivers 08.03 08.01 08.00 07.91 

Other expenses 04.68 04.55 04.67 05.12 

Total expenses per mile run 24.54 24.04 23.52 23.38 

Net earned per mile run 07.85 11.25 14.81 13.64 

Taking the June figures, it will be noticed that the 
net earnings per electric car mile exceed the net earnings 
per horse car mile by 10.07 cents, while the operating 
expenses of the horse car lines exceed those of the elec- 
tric car lines by 4.20 cents per car mile. The difference 
is 5.86 cents per car mile, which is the gain to the com- 
pany, due solely to the public satisfaction with the elec- 
tric service. Mr. Arthur Jones, of the Thomson-Houston 
International Company, first produced this figure, which 
he calls the ** satisfaction figure." 

The net earnings per electric car mile exceeded the 
net earnings per horse car mile by the following amounts : 
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In April 6.08 cents per car mile. 

" May 6.47 " 

" June 10.07 " " " 

Mean 7.54 " 

The net earnings of the horse cars for the three 
months averaged 9.36 cents per car mile, hence the elec- 
tric car showed a gain of 80 per cent, in the net earnings 
per car mile over the horse cars. 

For the three months we have the following figures 
for the electric cars : 

Total receipts $432,947 

" expenses 243,456 

Percentage of expenses to receipts. . . .56 percent. 

In St. Paul and Minneapolis, with a combined popu- 
lation of 350,000, there is to-day not one single horse 
car. Minneapolis has 120 miles of electric railways, all 
equipped with the overhead system, and St. Paul has 75 
miles of electric railways and 15 miles of cable. Most 
of the cable mileage is to be abandoned and supplanted 
by electricity. The last car horse disappeared from the 
streets of Minneapolis in June of this year. The July 
report of the Minneapolis system shows : 

Gross earnings $107,571 

" expenses 52,585 

Net earnings 54*985 

Percentage of expenses to receipts .... 49 per cent. 

Cleveland, Buffalo, Rochester, Toledo, Omaha, Cin- 
cinnati, and many other large cities, are now operating 
their street cars almost exclusively with electric motors, 
and the universal testimony is favorable to the increased 
facilities afforded the public and the increased profits to 
the stockholders. 

Not the least important of the developments of the 
last three years has been the financial development. The 
fine showings as to earnings, the gradual decrease in 
operating expenses, where increases were expected, the 
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oft-demonstrated ability to run electric cars in all kinds 
of weather, in ice, snow, sleet, hail or rain, has greatly 
improved the standing of electrical securities. An elec- 
tric road is no longer an experiment, it is a paying in- 
vestment, and there are not a few instances where the 
introduction of electricity has been the salvation of a 
horse road that otherwise would have soon been in the 
hands of a receiver. The rapidly increasing demand for 
electrical securities is an evidence of a healthy growth of 
public sentiment in this direction. To equip electrically 
means the expenditure of money which must come from 
an increase of the bonds of stock issued. The ability of the 
public to rapidly absorb these new bonds of stocks must 
be the ultimate limit of the ability of the railway com- 
panies to move in this direction. 

In August the West End Street Railway Company 
put out four millions of common stock for additional 
electrical equipment under a plan of subscription which 
provided for two deferred payments. When the sub- 
scription books were closed on the 5th of August, 33,000 
shares had been paid in and only a paltry 245 shares had 
taken advantage of the option for deferred payments. 
I know of no more striking object lesson than this, 
except perhaps the rapid rise of the West End common 
stock from 63 to 77, which immediately followed. 

Electric securities have heretofore been offered at 
tempting figures, but the day for this is passing. Tbe 
public are realizing that a good street railway security is 
better than a western railroad bond or stocky and the 
electric roads are better than the horse rc^ds. Electric 
railways will pay where no one would dream of bmlding 
a horse road, and when the public taste is whetted for 
i^lectrip^ securities, we ^all see a marvelous inere^e in 
X\\^ number of roads arid the equipment of existing roads, 
th^t will we^n tfW^)Ortation fa^cilities for thonrsaaEwis who 
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are now unprovided, and many years' work for our elec- 
trical factories. 

DISCUSSION. 

Mr. T. Carpenter Smith : I wish to suggest to 
Captain Griffin that while, he has given us a very early 
allusion to an electric railroad system, yet in Providence, 
last year, we were reminded of the much greater antiquity 
of the incandescent lamp, for Moses discovered on 
Mount Sinai an incandescent vegetable conductor which 
was not consumed, and we have, still earlier than that, the 
fact that Noah had an ark light on Mount Ararat. 
(Laughter.) 

The President : This paper is before you for dis- 
cussion ; are there any remarks ? 

Mr. Hammer: This is an admirable paper, and 
contains a number of chronological events which deserve 
to go on record, but I think some have been omitted. 
To say nothing of the experiments of Dr. Siemens, 
w^hose railroad is still running in Berlin, and which 
dates away beyond any that Captain Griffin has referred 
to, I might refer to the experiments made in 1881, in 
Paris, at the time of the Electrical Exposition. I believe 
the date given as the earliest, in this paper, was 1883. 
I have a verv vivid recollection of an electric railroad 
which was in operation in 1880 and 1881, a mile and a 
half in length, at Menlo Park, and which attained a 
speed of no less than 40 miles per hour, and within a 
very short time after that was extended to three and a 
half miles in length. It was such an elaborate experi- 
ment at that time, and of such great commercial value, 
that I think the fact should be put on record in connec- 
tion with a paper of the importance that this has. 

Mr. Griffin : I would like to say, with reference 
to the eariy experiments that I have referred to, that I 
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did not intend that the list should be taken as complete. 
Perhaps I did not express it explicitly, but I intended to 
confine it simply to the United States. The car I refer 
to on the Cleveland road — I intended to make that ex- 
plicit — was the first car I know of that was in operation 
upon any existing street railway on the streets of a city, 
as an existing road. There were lots of experimental 
roads built, in addition to those which I have mentioned, 
which were built for the purpose of demonstrating the 
feasibility and the possibility of operating street railways 
by electricity; but I think that that car in Cleveland was 
the first car that was put into regular operation upon an 
existing street railway upon the streets of a city, and put 
in schedule operation. That may be a small distinction, 
but, such as it is, it is one which Mr. Bentley and Mr. 
Knight have always delighted to make a great deal of. 

Mr. Armstrong: I believe that at the present 
time I represent a corporation, and, possibly, the only 
one that is a member of this Association, that operates 
a street railroad by electricity. While I am president of 
the Camden Lighting and Heating Company, I am also 
the accredited representative of the Camden Horse 
Railroad Company, which operates one of its lines by 
electricity, and our Camden Lighting and Heating 
Company furnishes the power for that operation. 

I have been very much interested in this paper by 
Captain Griffin, and I could not help recalling the first 
time I saw Captain Griffin. We were just then thinking 
about putting in, or had contracted to put in an electri- 
cal system, and I was, with the president of our horse 
railroad company and some other friends, at Washing- 
ton. We had gone down there to help inaugurate a 
President. We were riding on the top deck of one of 
those double deck cars, and were trying to show how 
much we knew about electricity. There was a large, 
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fine looking man standing around there who did not 
seem to know very much about it, or, at least, he didn't 
have very much to say until we got stumped, and then 
he came to our assistance and the more he talked the 
more we found he knew about this subject. When he 
finished he handed us his card, and we then found that 
we were talking with a man who was most deeply 
interested in this subject, and who knew the most about 
it. Ever since that time. Captain Griffin's name has 
been associated with street railways in my mind and in 
that of many others in their recollections of him. I 
want to say, so far as the experience that we have had is 
concerned, that the very fact of operating our lines by 
electricity has brought us large additional travel. Not 
because we make better time (because we run on the 
same schedules as we did with horses), not that our cars 
are any more comfortable, but, seemingly, from the 
very fact that there is a motive power there which 
requires the expenditure of no life whatever. There is 
no drawing on that thing that we cannot understand, 
and never will be able to understand, either in man or 
beast ; there is no draft made upon the eternal principle 
of life there, but, by some intangible force, we are 
pushed along. The people do not find that they go any 
faster, and there is no more comfort in it, except the 
satisfaction of knowing that your comfort and your ease 
are not purchased at the cost of the discomfort or the 
dissatisfaction of anything else that lives. I had a letter 
last night from our street car company which said that 
Monday (Labor Day) was the largest day they had ever 
had, and that the receipts were beyond everything they 
had ever had before. They did not have one moment's 
delay ; nothing was out of order in the station or cars, 
and in carrying these heavy loads — carrying more than 
they had ever in their history carried before — they 

i8 
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n>i^'t"il along very easily and ven* satisfactorily. As to 
acciiients. I mav sav that on our electric road we have 
hail hut i>ne fatal accident. We were drawing a trail car 
with a motor car and there were six young fellows com- 
u>^ iA'er ti> some Si>rt of a picnic and they got into the 
mv>tv>r car. which was closed, but afterwardsy while the 
car was in motion. gi>ing up the street, they thought 
they would like to get into the trail car. so they swung 
tK>m the platform of the motor car to that of the trail 
CAr. Five of them posjsevi safely, but the sixth caught 
biiv t\K)t, and was thrown under the wheels of the trail 
ear before the brakes o.)uld be ippfieti. aocf was almost 
instanttv killecL Tbi^ same letter that I have just 
received tells about an ;icctdeat. oa tfae \rcry street on 
which I tive. by octe of oux fcjrse cars to- tfue soq of a 
tVienii of miac. He w-j^ ridioia: oa a bkrendie alocg the 
track, and in sunie way he was tkrowni benfiath the 
wheels of the street car and before the brake couM be 
ijpplicd he was killed in the :?ame msimier ; so that of 
t;hc two fatal accidents we have bad for yeas oa oar 
louij, otKT happened bv the trail car, where the motor 
power was electricity, juni the other by horse power. 
iUhl iicithcr oi thunn could* by any nromier of re^omng^ 
be iittiibutcd to the use of electricity. 

VVc have had no difficulty, so far as tire wires are 
cvuccriH>l, m the* shape of accident:?^ We hasm got 
ajou)*; vci V satisiuctorily. 

Ihcit^ is oin: thtitg; with which I. anr not yet abfe to 
i^ycc iuCaptuinUnflin'spaper — possibly later experience 
imiy iQad niv to Lig^retj with this statement — that it will 
\hxy to put down ail electric road where a horse road: would 
uot \^y. So^ far as my observation is concerned; E can- 
ihH I>ch4 out that statement, bescaus^si you can surely 
ujHiiriiu a hoisc railroad at less- expense, by mmring 
iffW«i MHiK thuiJ you can posvsibly opterate an-rfcsetrm ro^ 
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where you have to have your steam plant and your 
power for producing electricity all the time ready. If 
you are operating on a fifteen minute or half hour sched- 
ule on street cars, you do not have to do that thing to 
the same extent. In that respect, I cannot go so far as 
he does in his paper. But under given conditions, 
where the travel can reasonably be kept at a fair sched- 
ule, that may be, and perhaps is true. Our experience 
is that it pays us only because we carry more people 
than we did when we were operating by horse power. 

Dr. Bell : I had occasion last year to look into this 
very question with a good deal of care, and in answer to 
my inquiries I received replies from considerably over 
one hundred roads with reference to the effect of a 
change of motive power on the traffic, and on the actual 
operating expenses. The result of the experiences de- 
tailed in these replies (and they were from representa- 
tives of all the well known systems) was singularly uni- 
form in the statement that there had been a great in- 
crease in traffic, varying from 20 per cent, to 300 per 
cent, following the change from horses to electricity ; 
and that whereas the actual expenses (although formerly 
greater with electricity than with horses) were much less, 
in proportion to the traffic, with electricity than with 
horses ; and that, furthermore, very frequently a real de- 
crease in the running expenses was observed. I think 
there are certain classes of roads which are operated 
every day by electricity that could never be profitably 
operated by horses, and those are roads on grades far 
too severe for successful regular operation with horses 
and which, at the same time, run through regions too 
sparsely settled to permit of surmounting grades by 
cables. There is a very considerable field of that kind 
which cannot be operated except by electricity. We 
are now operating in many places ten to twelve per cent. 
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grades, and operating under circumstances where it 
would be almost impossible to handle the cars by any 
amount of horse power that you could get on the street. 
It is in these special cases that the advantages are most 
manifest, although I think that to-day's experience 
shows that, in a system of anything like a decent size, 
the actual running expenses per car mile are quite a 
little less with electricity than with horses. Of course, 
on the great West End system that is very marked in- 
deed, for that location is specially favorable. But the 
balance is, I think, in at least one-half the cases that I 
have been able to get information about, in favor of 
electricity in the line of expense — the total expense per 
car mile — quite aside from the question of increased 
travel. 



ELECTRICAL CENSUS STATISTICS. 



The President: If there is no further discussion 
on the paper just read we will proceed with the pro- 
gramme. Before taking up the next thing in regular 
order, I will read the following telegram with reference 
to the census statistics which are being gathered with 
reference to the applications of the science which we 
represent here: 

''Mr. Allan R. Foote: All investigations in charge 
of expert special agents have been postponed until after 
the meeting of Congress. All agents have been dropped, 
including yourself. Letter by mail." 

(Signed) Robert P. Porter, 

Superintendent of Census, 

Dr. Mason: I was not expecting to be called upon 
at this moment to bring this matter before the Associa- 
tion. It is a very important matter. You will remem- 
ber that a year ago in our meetings resolutions were 
introduced pursuant to the report of the Committee on 
Legislation. These resolutions urged Congress to make 
an appropriation of $50,000 to enable a thorough cen- 
sus of the electrical industry to be taken. A bill had 
been introduced in Congress having this object in view, 
but at the last moment, in the pressure of business, the 
matter was passed over, and no appropriation has ever 
been made for taking a census of the electrical indus- 
tries. Some $15,000, which has been already expended, 
has been taken from other appropriations by Superin- 
tendent Porter. Now Mr. Porter has found himself 
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obliged to take the action stated in this telegram and 
followed by the letter, which perhaps it is not necessary 
that I should read to you further than to say that, in 
view of the facts in the case, he states that it does not 
seem practicable for him to continue furnishing the 
funds as he has been doing without a special appro- 
priation. In this letter he looks to the resuming of the 
work on the part of Mr. Foote when a proper appro- 
priation shall have been secured. It seems to me of the 
utmost importance that at the present meeting this Asso- 
ciation should take definite action looking to the secur- 
ing of the appropriation which was asked for a year ago 
and which should have been granted at the session of 
Congress then being held. Personally I feel that Con- 
gress has been guilty of an absurdity. Look at the 
statistics which have been brought before this Associa- 
tion in the last hour relative to the application of elec- 
tricity as a motive power in matters of traction. Look 
at what has been done in a score of industries. And 
shall no statistics be gathered, no record be made in the 
Eleventh Census of the development all along the 
various branches of applied electricity. It is now actu- 
ally proposed that this work shall stop; that the census 
of 1890 shall make no mention of electricity. It seems 
to me that if properly presented to Congress at its next 
meeting, prompt action may be had. But in the mean- 
time what shall be done? In the meantime fifteen 
thousand dollars have been already expended and yet the 
work falls to the ground unless it is carried directly for- 
ward now. I doubt whether it can be laid down and 
taken up again. It should go on now, and if the Com- 
missioner of Census has no means at his disposal, then 
some special provision should be made by the Secretary 
of the Interior which will enable this work to go right 
on from to-day. There is no propriety in having any 
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hiatus. Feeling as I do upon this point, and feeling that 
we should stand before the world in a most unenviable 
light if this matter were dropped, I beg to offer the fol- 
lowing: 

*' Whereas, the Hon. Robert P. Porter, Superinten- 
dent of the Eleventh Census, has authorized the collec- 
tion of the statistics of the electrical industries, and has 
appointed Mr. Allan R. Foote Special Expert Agent 
for that purpose, and, 

** WhereaSy Mr. Foote has prepared schedules for the 
collection of such statistics, covering nearly every known 
practical use of electrical energy, and, 

** Whereas, these schedules provide for information 
of great public value that is imperatively demanded for the 
intelligent discussion and settlement of questions of 
grave public importance, and 

** Whereas, this Association is advised that the work 
undertaken is in danger of being delayed, if not alto- 
gether abandoned, by reason of insufficient appropriation, 
thus utterly wasting the $12,000 or $15,000 already ex- 
pended, and, what is of far more serious moment, depriv- 
ing the people of the benefits to be derived from a report 
that there is reason to believe would be a thorough and 
reliable authority on the subjects of which it treats; 

** Therefore, be it Resolved : 

** I. That this Association respectfully requests the 
Hon. Robert P. Porter, Superintendent of Census, or, 
if he is not sufficiently empowered, the Hon. John W. 
Noble, Secretary of the Interior, to provide for the 
carrying to the earliest possible completion the work so 
well begun. 

** 2. That immediately upon the convening of the 
Fifty-second Congress the Executive Committee of this 
Association be directed to secure the re-introduction of 
Senate Bill No. 4,329 of the Fifty-first Congress, appro- 
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priating $5o,cxx) for the special work under Mr. Footers 
direction and to use all proper means to secure its pas- 
sage at the earliest possible date. 

'* 3. That this Association hereby expresses its ap- 
proval and high appreciation of the work Mr. Foote has 
done in his official capacity as special agent of the 
Eleventh Census for the collection of the statistics of 
electrical industries, and its belief that the reports that 
he may prepare, if enabled fully to carry out his plans 
therefor, as shown by the schedules submitted by him for 
examination, will have a value equal to that of the most 
valuable reports ever issued by the United States Govern- 
ment. 

'* 4. That the President and Secretary^ of this Associa- 
tion be directed to at once forward a certified copy of 
these preambles and resolutions to the Hon. John W. 
Noble, Secretary of the Interior, Hon. Robert P. Porter, 
Sup^intendent of Census, and Allen R. Foote, special 
agent for the Eleventh Census, at Washington, D. C." 

Dr. Mason : I desire to say in addition that I hold 
in my hand a gathering together of the various schedules 
which Mr. Foote has prepared in his foundation work 
for the gathering of the information needed with regard 
to matters connected with electricitv; and I have exam- 
ined them with a great deal of care. I do not consider 
myself competent to pass judgment upon them, but I 
will say this, as one who has had something to do with 
statistics, that it is the most complete of any that I have 
ever seen. I have examined the census of 1880 with the 
greatest care, and I know of no department of the census 
of 1880 that in its foundation work will compare with 
Mr. Foote's work, as represented by the schedules in this 
b(i(ik. I will go further and say of my own personal 
Uaowledge that the ablest men and the ablest judges in 
our country on this subject — such men, for instance, as 
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are at the head of our great telephonic and telegraphic 
interests, hold the same opinion that I have expressed, 
and look forward with profound interest to the comple- 
tion of this work. We of the National Electric Light 
Association are not the only ones interested, but all the 
interests into which electricity enters and is entering as 
a factor are interested in this question. I hope that this 
matter will not end with this Association, but that at the 
convention of the Street Railway Association similar 
resolutions may be passed, and that action may be taken 
bv all other associations who are interested in kindred 
matters. I now offer the resolutions which I have read. 
Mr. Armstrong : I gladly second those resolutions, 
but I think we ought to go further than that. I particu- 
larly appreciate what Dr. Mason has referred to, as to our 
stopping the work that has now been begun. A delay of 
six months is a most serious thing for us. Why ? Because 
we are trying to gain information which will enable us to 
make great strides in advance in the next six months. 
That is the reason why we have been having conventions 
twice a year. I apprehend that the reason why this 
work is permitted to lag is largely because it is not , 
understood. I feel that the matter is of sufficient im- 
portance to make it advisable to have a committee, 
headed by such men as Dr. Mason, to go to Washington. 
Our resolutions may go to Washington, but do you know, 
in the pressure of business, what is done with resolutions 
that are received there ? What did you formerly do with 
them ? The importance of this matter is not understood. 
It is not a toy that we are playing with; but how many 
there are who regard the w^hole electrical industry as 
merely a toy. They do not understand it ; they do not 
use it. But those who come in contact with it and who 
know what a business it has become can appreciate it. 
As Dr. Mason has said, since the last census was made. 
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in 1880, a new thing has come into commercial use — 
absolutely a new thing, but of wonderful importance. 
Inhere are very few, if any, more important industries in 
this country than those connected with electricity. 
The interest which we represent comprises only one de- 
partment of the science, if I may so term it. Let us 
send from this body to Washington a committee, and if 
we have done nothing else at this Convention, if we send 
that committee and it succeeds in having the work con- 
tinued now (and that it can be continued, if the powers 
favor it being continued until the meeting of Congress, 
we all know), if we accomplish nothing else in this Con- 
vention but that, it will well have repaid us for coming 
here. 1 trust that Dr. Mason will add to his resolutions 
that a committee of three or five persons be appointed 
by this body to present the resolutions, and that they go 
to Washington and at once present them to the Super- 
intendent of the Census, to the Secretary of the Interior, 
and, if it be necessary, to the President himself, in order 
that directions may be given for the continuance of this 
work. There is enough of interest in the work for us, 
there is enough involved in it for us as an Association to 
assume all the expense, and to take all the time necessary 
to be expended, and to make all efforts that may be re- 
quired, to accomplish this work and prevent its being 
dropped for a month or for a week. (Applause.) 

Mk. Fkancisco : I fully agree with Judge Arm- 
strong in the position which he has taken with regard to 
this question. I have had occasion during the past year, 
in a matter which I have had in hand regarding statis- 
tics, to draw heavily upon the census department and 
have received very valuable information which has been 
gathered as has been illustrated here. I hope and trust 
that this matter will be pushed vigorously, and that, as 
Judge Armstrong says, this Association will take it up 
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and carry it forward immediately. Let us not be con- 
tent with merely sending these resolutions to Wash- 
ington. Resolutions are not apt to be acted upon 
promptly. When they get to Washington they are 
hastily read, chucked under the table, and the 'colored 
boy picks them up and thrusts them into the waste bas- 
ket. I have been there, and have presented some my- 
self, and I know how it works. I would offer, as an 
amendment to Dr. Mason's resolution, that the Presi- 
dent appoint a committee, as Judge Armstrong suggests, 
and that Dr. Mason be made chairman of that com- 
mittee. (Applause. ) 

Dr. Mason : It is evidently the sense of the meeting 
that something of this sort should be offere,d, and now, 
if you will allow me, I will move that a committee of 
five members of this Association be appointed, whose 
duty it shall be to carry the resolutions to Washington. 
As I have made an offer of some resolutions, perhaps I 
had better wait, and then, after they have been adopted^ 
I will offer such a motion as I have indicated. 

The President : This preamble and resolutions, as 
presented by Dr. Mason, are now before you. What is 
your pleasure ? 

Mr. Armstrong: I ask that these resolutions be 
adopted by a rising vote. 

(The resolutions were unanimously adopted.) 

Dr. Mason : I will now introduce the motion that 
I had in mind : 

That a committee of five members of the National 
Electric Light Association be appointed, who shall carry 
to Washington the preamble and resolutions just 
adopted, present the same to the Honorable the Super- 
intendent of Census, the Honorable, the Secretary of 
the Interior, and, if desirable, to the President of the 
United States, and urge the necessity of continuing^ 
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without a day's delay, the work of Special Agent Foote. 

Mr. Francisco : I second the motion. 

The President : I would suggest that a commit- 
tee of three would answer as well, could present the 
re'solutions as forcibly, and would have as much weight 
in presenting them as would a committee of five. 

Mr. Armstrong : If we have a committee of five, 
it may be that but three will attend. In my experience, 
five would be better than three. I hope that all five 
will go. 

(The resolution was unanimously adopted.) 

Mr. Scott: Mav I sav that I know that circulars 
with regard to statistics have been received by electric 
light companies, some of whom did not think they were 
called upon to give the statistics called for. They did 
not feel that the letter compelled them to do it, and they 
feared that some of the statistics might be made use of 
in an illegitimate way. Therefore, there w^as some hesi- 
tation about giving the information. Would it not be 
wise for this Association to issue a circular to every elec- 
trie light company in the country, saying that the statis- 
tics were asked for from every electric light company in 
the country, that the matter was important, and that the 
information sought w^as useful to all the industry, and 
urging every one to make prompt replies ? I speak now 
from experience and observation of the difficulties in the 
way of getting this information. I would like some 
one to make a motion to that effect It strikes me also 
that it would be a good plan to bring inducements to 
bear upon our representatives. If the Secretary of the 
Interior had $50,000 now to appropriate to this work, 
that would end the matter so far as we are concerned, if 
we can get him to do it; but I feel that if we wait for 
(congress to make the appropriation we may have to 
wait forever. I believe that every State should take up 
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the matter and ask their representatives to present this 
matter and support it in Congress when the proper time 
comes. If this be done, the money will be appropriated; 
otherwise it may not be. I think it would be a very 
good plan for the different companies of the State to 
take it up and issue a letter from each company to the 
local representative in Congress. I think that plan 
would carry great weight. 

The President: Do you offer that as a motion or 
as a suggestion. 

Mr. Scott: I make it as a suggestion. If any one 
thinks well of it, he may make the motion. 

Mr. Armstrong: Would not that be a good thing to 
do after the committee have surveyed the ground andhave 
found out just at what point they desire to have pressure 
applied, and then secure the action of members of Con- 
gress to push the matter forward. I think the sugges- 
tion is a most excellent one, and, if acted upon in that 
way, would aid in securing what we all desire. 

The President: I would state in reply to a sug- 
gestion as to the difficulty in collecting the statistics, 
that Mr. Foote has had a special agent go to as many 
cities and towns as he has had time to reach, and person- 
ally interview the central station men and get his in- 
formation, which, at a later date, is to be incorporated 
in the records. 

Dr. Mason: May I be permitted to present an- 
other resolution which ought to come up now for action 
in connection with just what has been done ? 

Resolvedy That the Association request the co-oper- 
ation of other electrical associations and societies, also 
all associations or societies directly or indirectly interested 
in this subject, in measures to secure the carrying to 
completion of the census work commenced by Special 
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Ajjvnt Allan R, Foote, for the collection of statistics 
oi the cliHTtrical industries. 

Mk, Francisco: I second that resolution. 
(^The rt^solution was unanimously adopted.) 
The Ihtnudent appointed upon the committee to 
vi>^t Wiishington and present to the proper government 
orticiiUs the resolutions on the electrical department of 
the h-leveaih Census the following members : 

Dk. a. F. Masox. Chairmao. 
Maksdkn J. Perry. 
M. J. Francij^xx 
A. I. De Camp. 

Uv>X. FL A. ARMSTROXtuL 



DISCUSSION ON SAFE WIRING. 



The President : On Monday the Committee on 
Safe Wiring made their report, which was received and 
ordered printed, and the matter was to be taken up at 
the earliest moment after the copies were received for 
distribution. The copies are here, and the matter now 
properly comes up for discussion. 

Dr. Mason : In order to facilitate business, I want 
to call attention to the last words in the recommendation 
attached to the report of the Committee on Safe Wiring, 
for I prefer to call the committee by that name. I call 
your attention to the resolution which was offered by 
the committee : 

'' That a committee of five be appointed by the Presi- 
dent, to be a permanent committee on safe methods of 
construction and operation; any vacancy that may occur 
on the committee, from time to time, to be filled by the 
President." 

I move the adoption of that resolution. If the 
motion is seconded, I wish to make some remarks. 

Mr. Armstrong : I second the motion. 

Dr. Mason : I have made this motion at the initial 
stage of the consideration of this report for the reason 
that, whatever we may do with this report, we need such 
a committee ; and, in the second place, because there 
has been a great deal of honest and earnest work done 
by this committee, and we cannot but appreciate its 
value. But, at the same time, neither this committee, 
nor any committee, has presented to us a full report on 
this matter, with rules which would be satisfactory to all 
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of us, and probably they could not be presented 
until we had obtained the sanction of a majority of 
the Association to them in e\^ery particular. There 
are certain things about this report which seem to 
me — if I may be allowed in that way to criticise it — to 
be absolutely absurd; as, for instance, when the commit- 
tee commence with the statement that they have *' formu- 
lated certain preliminary requirements which they think 
essential to safe wiring," and then say, *' these must not 
be considered as rules to be absolutely followed." Now, 
gentlemen, if we are to have rules that are absolutely 
essential to safe wiring, but which are not to be abso- 
lutely followed, why, then, let us stop the work. I think 
that we ought to have adopted by this Association cer- 
tain rules which shall govern, so far as we can control 
the future, all installations, or, rather, all installations in 
the future, and control them absolutely. If, with the 
co-operation of all the insurance men and ol all the elec- 
trical engineers, and the expression of the wisdom of 
our own members, we cannot make such rules, then we 
ought to be ashamed of ourselves. I do not think we 
should adopt anything which we do not consider should 
be absolutely followed, but what we say should rather be 
in the nature of suggestions as to the line upon which 
each local association may form its own rules in detail, 
independently. Let us makes rules, and let us make 
rules to be followed, and let us ask that they shall be fol- 
lowed. So much for that. 

Now, most of these rules will probably be acceptable 
and accepted by every member of this Association in 
just the form in which they have been presented ; others 
of them will not be so accepted. At least, I know that 
I should question the expediency of some of them. 
When they shall be taken up seriatim I shall express my 
feelings in regard to them. I desire, if that resolution 
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shall be adopted, to have this matter taken up point 
after point, as rapidly as may be done, in order that sug- 
gestions may be made and discussed, and in order that 
we may adopt what we can, and then refer to this new 
committee all those as to which we entertain doubts ; let 
them consider them for another six months and come in 
at the next, meeting and present them to us. Most of 
these rules we can adopt without question ; we can leave 
the rest of them in the hands of this new committee. 

Mr. Nicholls : I quite agree with the desire ex- 
pressed by Dr. Mason, to have the Association adopt a 
code of rules ; but will it not be necessary, before we 
can adopt and enforce those rules, to have the insurance 
authorities agree with us as to the rules in detail ? 

Mr. Francisco : I will simply say, with regard to 
this insurance business, that I am a member of the insur- 
ance fraternity of the United States, and from the knowl- 
edge that I have I am able to state that 15 States have 
already practically adopted these rules as they appear 
here, and that the New England Insurance Exchange 
will adopt them. I advocate the adoption of these rules 
just in the form that this committee has reported them. 
We appointed a committee who have spent a great deal 
of time in investigating the subject. That committee is 
composed of the ablest men we have in the Association 
in respect to the subject upon which they have been 
working. They are men who have had practical experi- 
ence in this business, and who understand just what is 
required. They have gone over this entire field. Of 
course, they have taken up all of these points, have investi- 
gated them, and have consulted with insurance companies 
and with the insurance associations of the different states 
with regard to all these different points. Now, if you 
undertake to cut these rules up and to change them, 

you will at once get into trouble with the insurance 
19 
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associations. The Insurance Association of the North- 
west practically adopted these rules. If you now change 
these rules, of course you will bring a conflicting element 
into all these associations — in the Northwest, in the 
Southwest and in the New England States as well. I 
trust that this Association will adopt these rules just as 
they stand. If there is any little point that the members 
do not agree to, or think they cannot comply with, still, 
let them adopt these rules, test them, and at some future 
time that matter may come up and be further considered. 
But when you have such a man as Captain Brophy (who 
has been on the road examining electric light plants for 
years) on a committee of this kind, and he has devoted 
his time and contrbuted his experience in devising these 
rules, you may depend upon it that you have got some- 
thing that you can stand by. 

Mr. Armstrong: I would like to enquire of Dr. 
Mason, of Mr. Francisco, or of. Captain Brophy, whether 
it would not be possible to go a little further than the 
committee has done here in this resolution, and to have 
this whole matter placed in their charge ? I understand 
that Dr. Mason is entirely satisfied with the general 
scheme. Let us, therefore, adopt it as a general scheme, 
just as the matter now stands, because if the notions of 
each member of the Convention are to be applied to each 
one of these rules, we shall not have time to do anything 
else during this Convention. It seems to me, if it be 
possible, it is best to adopt this just as it stands, and then 
give power to this committee (and which power, I sup- 
pose, would be given by the resolution appointing the 
committee) to make such changes as Dr. Mason, or any- 
one else, can convince the committee are necessary. It 
seems to me that, in respect to a scheme of this kind, 
the committee can determine doubtful points better 
than the Convention itself could determine them ; so 
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that I think it would be better to have the whole matter 
go back to the committee, provided, of course, the general 
scheme, as it stands, is satisfactory, and I apprehend that 
this is the case. 

Dr. Mason : I think that I have failed to make 
myself understood. The motion which I have made is 
simply to adopt a certain resolution; but if you will allow 
me, I will answer these points now, in order to make it 
clear. 

My point was exactly that which Judge Armstrong 
presents. I say, let us adopt absolutely what we can, 
and deny nothing, but simply refer to the new commit- 
tee matters in respect to which we are in doubt, in order 
that they may do just what we have said. Now, it is 
of no use for us to consider what the insurance men 
might say, for we know more than they do about cer- 
tain things. I say *'we," for I am as largely interested 
as any of you in electric light and power plants. No 
matter what the insurance men may say, we do not wish 
to adopt rules which we do not approve. We settled it 
a year ago that we would do this thing independently, 
after securing, as far as we might, all the wisdom that 
there was in them. I want you to understand, Mr. 
President, that I desire to have the majority of these 
rules adopted and made absolute — not adopted tenta- 
tively, but absolutely ; and that everything on which we 
have serious doubt be referred back to the committee 
for their further consideration. I believe that Captain 
Brophy and every other member of the committee, if 
they will give me five minutes, will be convinced that 
they have made grave mistakes in respect to some of 
these rules. I call for the question on the adoption of 
that resolution. 

Mr. Francisco: I wish simply to say, in reply to 
Dr. Mason's statement that he does not care a fig for the 
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insu]:ance companies, that, nevertheless, when he says 
that he don't care a fig for the insurance companies of 
the United States, or of England — 

Dr. Mason : I did not say anything about that 

Mr. Francisco: It stands just here with regard to 
the insurance companies : The insurance companies in- 
sist upon certain conditionsw If you don't comply with 
what they consider essential conditions, you will get into 
trouble. Now, the insurance people have conferred 
with this committee, and they have practically ap- 
proved these rules. By adopting them, you not only 
secure the adoption by these insurance associations of 
your own committee's rules, but you make a harmonious 
thing through the whole field. 

Mr. Armstrong: May I rise to what is hardly a 
question for information^ nor a point of order ; but Dr. 
Mason has made the point here that these rules are not 
to be absolutely foUowed, but are really tentative rules. 
I want to be informed bv the committee whether, if we 
adopt these rules, we make them absolute rules, or make 
them rules which we may use, or not, just as we please? 

The President : I thought you were going to raise 
a point of order. The question before the house is on 
the adoption of the resolution recommended by the com- 
mittee, that a Committee of Five be ^pointed for future 
action relative to the safety of wires That motion has 
nothing whatever to do» as I understand it, with the 
adoption of these rules by this Association. We have 
received the report of that committee, but we are mak- 
ing no disposition of the report of the committee as yet, 
as I understand the question. 

Mr. Armstrong : I understand that a point of order 
may be raised, but it seems to me that this resolution is 
broad enough to let the whole scope and scheme of the 
QODomittee come ia for discussion xmder it ; because, if 
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we do not want the scheme, we do not want the com- 
mittee. 

The President : We want a new committee for 
future work; but as to the adoption of these rules, that 
is something that will come before the Convention after 
the pending resolution is disposed of. It seems to me 
that that is the proper line and direction in which we 
are to try to work. Are there any further remarks on 
the question of the adoption of the resolution providing 
for the appointment of a committee ? 

(The resolution was adopted.) 

The President: Now you have before you, as I un- 
derstand it, the report of the Committee on Rules for Safe 
Wiring, and it is for you to signify your pleasure in the 
matter. It seems to me that, while we all have confidence 
in our committee, still, I do not think there are any of 
us who want to adopt these rules without first having 
an opportunity to go through them in detail. As 
suggested by Dr. Mason, it will take a good deal of 
time to go through them in detail in this Convention ; 
but I can see no harm in receiving the report, permitting 
the thing to stand as it is, and making it a special order 
of business for the next meeting of the Association. 

Mr. Armstrong : Is it at all necessary, under the 
resolution that we have already adopted, to do anything 
at all ? We have appointed a committee, which commit- 
tee is to be the arbiter of rules for safe wiring. I take 
it that it would be a waste of time for us even to attempt 
to adopt these rules, and I am sure it would not be a 
mark of wisdom for a popular convention, such as this 
is, to undertake to adopt these rules. We have now 
resolved to appoint a committee, which will be a perma- 
nent committee, on safe methods of construction and 
operation. Within a year, these rules, in many essential 
points, may be absolutely changed. I know that in our 
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station we have had to throw out things which, a while 
ago, were recommended as important or essential ; and 
the things now adopted may soon have to be changed 
for something else. So, while these rules may stand as 
suggestions coming from the committee, it would be 
inadvisable to adopt any of them absolutely. 

Dr. Mason : If we do not do something — what do 
we do ? We throw this matter into the hands of other 
people. There are rules here which I declare to you are 
absolutely absurd, and I cannot understand how they 
could have passed this committee. What are we to do 
with them ? Are we to leave ourselves to be bound by 
rules which we cannot approve ? In what position, as 
members of the National Electric Light Association, do 
we stand ? 

Mr. Armstrong: I move that we resolve ourselves 
into a Committee of the Whole upon this matter, so as 
to dispose of it speedily and without taking time to 
make a record of what is done, except to report as a 
Committee of the Whole, and then we can dispose of 
the whole matter. 

Dr. Mason: I second the motion. 

(The motion was agreed to and the Convention went 
into a Committee of the Whole, for the consideration of 
the report of the Committee.) 

(Mr. Francisco was called to the Chair.) 

Dr. Mason: I move that the preamble of this re- 
port be struck out as not expressing the views of this 
Association. The preamble is all that precedes the 
word *'Class." 

Captain Brophy: I second the motion. A word 
of explanation is, perhaps, proper here. Your com- 
mittee were appointed, not knowing much what they 
were going to do. That preamble, perhaps, does not 
satisfy my view. I believe that this Association is the 
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one from which rules should emanate. Insurance com- 
panies are ready to adopt anything that practical men of 
the business suggest. They appoint men as inspectors, 
often, who have no experience whatever, and some of 
them, perhaps to make themselves a little more impor- 
tant in the eyes of their employers, assume to adopt 
rules, and we are flooded now with a lot of trash all over 
the country. I believe that this Association should 
make the rules, and I know that the insurance associa- 
tions will adopt them. (Applause.) 

(The motion to strike out the preamble was carried.) 

Captain Brophy: To facilitate business, I suggest 
that the sections that are open to criticism be taken up, 
and the committee be allowed to make any suggestion 
they see fit. 

Dr. Mason : I move that the Chair or the Secretary 
call the numbers under the different headings and that, 
unless objections be made, they be regarded as adopted. 

(The motion was carried.) 

The Chaimian read the rules under the headings, 
** Generators or Motors Must be," **Care and Atten- 
dance," and '' Switchboards Must be." 

Dr. Mason : There is evidently a typographical 
error. I think it should be, '* Equipped with Bars and 
Wires, in accordance with Rules i, 2, 3, 4, 5, 6 and 7 
for placing interior conductors." Am I right ? The 
committee say so. 

The Chairman : Then we will consider that it 
be made to read, '* For placing interior conductors." 

The Chairman then read the rules under the head- 
ings, *' Resistance Boxes and Equalizers," '* Class B, Arc 
(Series)' Systems," *' Overhead Conductors." 

Mr. Orford : I should like to ask a question in 
reference to this place where it says, '* Wires for high 
and low potential circuits should not occupy the same 
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support." I should like to have it understood what is 
meant by '* should not " — how far the insurance people 
are going to take up this question. 

Dr. Mason : They cannot control it. 

Mr. Orford : Who is going to give me advice on 
this subject? I want to know what is meant by that. I 
want to know what is the idea of the party who framed 
these rules. 

Captain Bropiiy : It is customary in many places to 
put electric light wires, telegraph wires, telephone wires, 
and all kinds of wires that you have control of, on your 
poles. Are you compelled to go on the same poles with 
them ? An accident is caused and the resulting fire is 
laid to you — not to them. My idea is to drive them off 
the same side of the street, possibly. 

Mr. Orford: I move that the words '* Wires for 
high and low potential circuits should not occupy the 
same supports" be struck out. 

Mr. Aver : In seconding that motion, I will say 
that my object is to get action. While I am in favor of 
the object to be attained by the rule, the wording of it 
is such that it might lead to complication. 

M R. Scott : I do not see whv that should not be 
retained. As I take it, from looking over this report, 
there are articles here stating what you shall do, articles 
stating, what you shall not do, and articles stating what 
you should not do. Evidently the committee have 
found themselves in difficulty as to what should or 
should not be done. Now, with one pole having high 
and low potential wires, under the converter sj^stem, you 
might put a thousand light circuit on one pin and a sixty 
light circuit on the same pin on that arm, if we struck 
that out I do not see that it does any harm to leave 
it in. 

(The motion to strike out the words " Wire for high 
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and low potential circuits should not occupy the same 
support" was carried.) 

The Chairman read the rules under the heading, 
*' Interior Conductors." 

Mr. Cutter : I object somewhat to the expression 
'* moisture-proof," that is all ; because I know that some 
of the sellers advertise conductors as moisture-proof, and 
it is not well enough understood what moisture-proof 
means. I would like to ask the committee if it would 
not be better to make it water-proof. 

Captain Brophy : I think we have a clause with 
respect to wires that pass through an insulating process. 

Dr. Mason : There is a wide misapprehension, as 
Mr. Cutter has suggested, of the distinction between 
moisture and water. Now, certain wires are moisture- 
proof ; they will stay in the air, if you please, exposed to 
the rain. But a water-proof insulation is one that will 
bear immersion for an indefinite length of time under 
water, and still protect the copper. I think we will all 
agree that the insulation for the purposes mentioned in 
Article I should be water-proof. I move we substitute 
for the word '' moisture," the word water. 

Mr. Law : I second the motion. 

Dr. Mason : I wish to include in my motion the 
substitution of water for '* moisture " in the second line 
on page 5. 

(The motion was carried.) 

Dr. Mason : In paragraph 5 the lines are mis- 
placed. The paragraph should read : 

''In dry places, kept rigidly apart at least ten inches, 
except when covered in addition to insulation by a mois- 
ture-proof, non-conducting and non-inflammable tubing, 
which must be strong enough to protect the insulating 
covering from injury. Conductors thus placed may be 
run not less than three inches apart, and be fastened with 
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Staples under which are placed mechanically rigid in- 
sulating strips." 

The rest is correct. Now, Mr. President, having 
read this, I move you that in place of '* moisture," the 
word water be introduced, for the reasons before men- 
tioned. Wherever the word ** moisture" occurs in this 
section. I move that the word water be substituted. 

(The motion was carried.) 

Mr. Braddell: In clause 6 it speaks of lights in 
multiple series. I think that system is just a makeshift 
now. I move that the clause on lights in multiple series 
be cut out altogether. 

Dr. Mason : I want to raise a question ; will you 
please to rule upon it, Mr. Chairman ? This is a com- 
mittee of the National Electric Light Association. I 
am perfectly willing, if it is so understood from the 
Chair, that any and all of our visiting friends should 
take part in the deliberations, but I would like to have 
a decision on that matter. 

The Chairman : I should have to rule, of course, 
that they had no authority, unless it was by a vote of the 
body. 

Dr. Mason : My impression is that motions are 
being made by persons who are not members. I am 
perfectly willing that it be so, if the Chair so decides. 

The Chairman : I should rule that they had no 
authority without the permission of the body. Unless 
my ruling is objected to, or overruled, of course it will 
stand. Anybody who objects to the ruling of the Chair 
can go to the house. 

Dr. Mason : I then say, Mr. Chairman, according 
to my best understanding, the motion just made was not 
made by a member of the Association. 

The Chairman then read the rules under the sub- 
heading, " Outside Overhead Conductors Must be." 
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Mr. Orford : ** Provided with suitable safety fuses 
at the junctions of distributing mains with feeding con- 
ductors." My friend, Captain Brophy, and myself never 
agreed on this question, and we are not going to agree 
about it to-day unless he will be a party to striking that 
out. This is for overhead wiring. Now, the feeders 
come back only to the station. I cannot see how it is 
going to protect the insurance interests to have a safety 
fuse at a point where the feeders are attached to the 
main. I move that No. 2 be struck out. 

(The motion was carried.) 

Captain Brophy : I wish to allude to one sentence 
in the gentleman's remarks — we look out for your inter- 
ests fully as much as for the insurance interests in this 
matter. 

The Chairman read the rules under the sub-headings, 

^^Underground Conductors Must be," and **Inside Wir- 

• >» 

mg. 

Mr. Orford: I should like to ask for an explana- 
tion about this. At the entrance of every building there 
must be a double pole switch. When we get a little 
further on we find that a safety box should be placed 
there also. Have you any preference. Captain Brophy, 
as to where the switch should be — in front or behind the 
box ? 

Captain Brophy: I do not know as it adds any- 
thing to the safety. As I said here yesterday, it has 
come to be fashionable to lay any mysterious fire to the 
electric light wires, whether they are dead or alive. If 
that little device is placed there, it is a silent witness 
that will give the lie direct to the sensational news- 
monger and the inefficient official. 

Th£ Chairman: Do you make a motion on that, 
Mr. Orford ? 

Mr. Orford: No; that is all right. 
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Dr. Mason: "Conductors must not be laid in 
plaster, cement, or similar finish." I object to that I 
have asked the committee their reason, and they have 
said that they have not as yet found any insulated con- 
ductor, the insulation of which is safe, that will last in 
lime, plaster or cement. I have seen where a responsi- 
ble house in the last month has taken a contract to put 
sixty-five miles in one building in cement and plaster, 
and give a guarantee, the fulfillment of which, if it fails, 
will cost them at least one hundred thousand dollars. I 
believe that there is to-dav an insulation — if there is not 
more than one — that can lie in plaster or cement for any 
number of years and not be injured by that contact. I 
object to that clause, and simply move that it be referred 
to the committee appointed. I do not ask to strike it 
out, but I ask to hold it in abeyance, awaiting the ver- 
dict of history. The wire is now being put in one buBd- 
ing — 65 miles of it — laid in cement and plaster, and in 
a few years from now we will know whether we can 
continue to do it. 

Mr. Cutter : In seconding that motion, I feel that 
we are not ready to make such a rule absolutely. la 
our fire-proof buildings in Chicago, we do not know how 
else to put the wires for many of those circuits^ and for 
that reason I second Dr. Mason's motion to refer this 
question to the committee for further consideration. 

Captain Brophy : We have been unable thus far 
in Boston to secure anything to fill the bill. 

Dr. Mason : In one building in Boston, I put in 
20 miles during the last year. 

Captain Brophy : We have tried everything and 
all have failed. 

Dr. Mason : I do not assert that we can do tlmt 
safely, but I do assert that it has not been proved that 
we cannot. 



Mr. Armstrong: I would suggest that No. 7 be 
just left blank. We do not want to refer it to the com- 
mittee, because it will have no proper place in the report 
of the Committee of the Whole when we adopt it. 

Dr. Mason : I move that it be referred to the Com- 
mittee of Five. 

Mr. Armstrong: I understand; but we want to 
strike that out entirely in our adoption of this, and the 
adoption of the Committee's Report. Simply as a 
method of procedure, I suggest that that be stricken out, 
letting seven stand there blank. 

Dr. Mason : Very good : I accept that. 

The Chairman : It is moved and seconded that all 
of section 7, except the number, be stricken out. 

(The motion was carried.) 

Dr. Mason : I ask the committee to explain this 
eighth clause, which reads, ** Conductors must not be 
concealed, unless easily accessible." Now, all the finer 
buildings, pretty much, in this country, are being wired 
in this way : There is a wall ; the wires are put up there 
and the plaster is plastered right on them. They are not 
easily accessible. 

Captain Brophy : I think that has got in there 
from another system ; I move that it be left blank. 

The Chairman : It is moved and seconded that all 
the words contained in the first and second lines of sec- 
tion 8, after the number, be stricken out and referred to 
the committee. 

(The motion was carried.) 

Dr. Mason : Evidently, there is a mistake in the 
paragraph which says that ** staples must never be used 
to fasten conductors, unless, etc." All the underwriters' 
representatives in the East have in writing recommended 
a staple which has no sleeve or saddle. I want to say 
that, unfortunately, I have something to do with a 
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Staple, but any gentleman who is here, who wants it, can 
have all that goes with it. There is one saddle staple 
which is excellent, except in very wet places. This does 
not say metal staples ; it simply says staples. I move 
the insertion of the word metal before the word 
** staples." 

The Chairman : It is moved and seconded that 
there be inserted before the word '* staples," in the head- 
ing of the section or article, the word metal. 

(The motion was carried.) 

Mr. Scott: Doesn't it destroy the effect of the 
second paragraph to insert the word metal in the head- 
ing? 

Mr. Cutter: I want to call attention to a point 
not of very great importance. It reads here, '' In rooms 
where inflammable gases may exist, or where the atmos- 
phere is damp, the incandescent lamp and socket should 
be enclosed in a vapor tight globe. " I move that the words 
'*or where the atmosphere is damp," be stricken out. 

Dr. Mason : I second that ; I should like to hear 
from Captain Brophy about it. 

Captain Brophy : This is intended to cover such 
places as oil plants, where inflammable gases are contin- 
ually arising, where naphtha is used to a considerable exr 
tent. It is not intended to cover illuminating gas. 

Dr, Mason : I move, if Mr. Cutter will allow me, 
just to refer that clause to the committee. 

It is moved that all of the first and third lines be 
stricken out. 

(The motion was carried.) 

Dr. Mason : Now, under the next clause, I want to 
ask Captain Brophy if, in his opinion, a wire covered 
with the very best quality of rubber, and nothing else, 
would not be the very worst thing that could be put 
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there that he could conceive of ; yet, that would be an 
absolutely water-proof covering. 

Captain Brophy : I believe they have all failed. 

Dr. Mason : It is true, Mr. Chairman, that an ab- 
solutely water-proof covering, that is, the best vulcanized 
rubber, would be the worst thing that could be put 
there ; while there are compounds existing in the labora- 
tory of nature — I do not say any one, but I do say that 
there are substances that are adequate. I think it should 
be referred to the committee, with the hope that they 
may devise a phraseology suitable to the case. I move 
to strike out section 2, and refer it to the committee. 

Mr. Ayer : I move that the committee rise. It is 
now one o'clock, and we have a large amount of busi- 
ness to transact before we leave .Montreal. Before we 
went into a Committee of the Whole, I tried to put the 
thing into shape, to have these papers circulated and dis- 
cussed, and action taken on them six months hence. We 
have got through eight pages, and it is now one o'clock. 
I think the matter should be allowed to take the course 
first suggested. 

Dr. Mason : What course is that ? 

Mr. Ayer : That it be referred over, and taken up 
six months hence. 

Dr. Mason : I do not want to oppose that ; but I 
know of no business that can come before this Conven- 
tion equal in importance to this. I think this is the 
most important matter that has been before us during 
our entire history, and I do not know why it is wise not 
to give it all the time necessary. 

Mr. Ayer : I want to say that we are not giving it 
the proper time. You call off Nos. 8, 9, 10, and so on, 
to men who have never looked at it before. 

Dr. Mason : It has been their privilege to look at 
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it. This has been printed for days ; I had it yesterday 
morning at ten o'clock. 

Mr. Ayer : I never saw a copy of it until this 
morning. 

Dr. Mason : Mr. Chairman, you allowed me to 
refer to this matter of our present deliberation. I not 
only say that this is important, but I want to say that it 
is important that it should be settled immediately, be- 
cause all over the country every station is bothered to 
death by a lot of boys, such as Captain Brophy has 
referred to, who know nothing, and make rules ; and 
to-day all rules are being violated because they lack 
authority. If we pass some good rules here, immedi- 
ately, we will work a benefit for the whole industry 
throughout the country and every one of us will feel it. 
I shall not press this, and yet, personally, I do not be- 
lieve we have any business that can come before us more 
important than this. 

Mr. Nicholls: Is an amendment to the motion 
in order. 

The Chairman: No sir; and no discussion is in 
order. 

Mr. Nicholls: I was going to suggest that a 
committee of three, or four, or five, be appointed to 
meet to-night, go over the rest of the schedules, and re- 
port upon the clauses in which they would recommend 
alterations, to-morrow morning. 

Dr. Mason: Mr. Chairman — 

The Chairman: You are out of order — all of 
you. 

Dr. Mason: We are, sir; but will you not allow 
me to make a remark that will clear this ? I have been 
through this whole thing with several gentlemen here, 
and I do not know of a single place from this to the 
end where anybody wants to make an amendment. 
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(The motion that the Committee of the Whole rise, 
was put and lost) 

Dr. Mason : I am wrong about one thing ; there is 
one thing we shall wish to correct. 

Mr. Orford : It reads, '* In breweries, stables, dye- 
houses," etc. I move that the word '* stables" in that 
paragraph be stricken out. We will find no great 
danger in stables that I know of. We have got about 
20 of them. I saw the fire department trying to put out 
a fire in one of them. We had our lights burning all 
the time. If you keep stables in, you will find that we 
are not allowed to put a switch or a fusible cut-out in the 
stable. 

The Chairman : It is moved that the word *'stables" 
m that paragraph be stricken out. If there is no objec- 
tion, it will be stricken out. 

Dr. Mason : I move that section 2 be stricken out 
and referred to the committee, because that word 
*' water-proof '' is not the proper word there. 

The Chairman : If there is no objection, it will 
be so considered. It is stricken out. 

The Chairman proceeded to read the rules under the 
heading, '' Interior Conduits must not be." 

Mr. Hammer : ** Of such material or construction 
that the insulation of the conductor will ultimately be 
injured or destroyed by the elements of the composi- 
tion." That does not refer to the composition of the 
material in which the tubing is put. I have had expe- 
rience with interior conduits that have been placed in 
walls where the cement itself has absorbed the material 
used in insulating the tubing, and has left nothing but 
the brown paper, and there are chemical actions that go 
on in a good many of these walls on the insulating 
tubing, and the tubing should be so manufactured that 

the constituents of the plaster should not act chemically 
20 
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upon the tubing. I think that is a very important thing, 
and I move that such a clause be introduced at that 
point. 

A Member : I do not understand the point. 

Mr. Hammer : The point is this: There is a con- 
duit company that is putting in some conduits and I 
have charge of the work. They have been placed in 
plaster, and the plaster has absorbed the bitumen out of 
the tubing, and has left the paper in almost its original 
state. That is not due entirely to the moisture. It is 
due to the chemical action of the material in the tube. 
My motion is that in the second clause there be intro- 
duced a section covering not only the tube itself, but the 
material in which the tube is placed. 

Dr. Mason : Let us pass on and recur to that by 
and by. 

The Chairman : I have not heard a second to that 
motion. 

The Chairman proceeded with the reading of the 
rules. 

Dr. Mason : I move that instead of the word 
** should," in the sixth section, we put in the word must. 
I should also prefer to have that read water-proof ma- 
terial ; but no matter. 

(The motion to substitute must for *' should " was 
carried.) 

The Chairman proceeded with the reading of the 
rules. 

Mr. Orford: Where are these double-pole safety 
cut-outs to be placed — inside or outside of the building ? 

The Chairman : Captain Brophy, perhaps, can 
give us some information on that subject. 

Captain Brophy : It is rarely practicable to put 
them outside ; no one pretends to do this. 

Mr. Orford : I would mention, in connection with 
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that, that in Cleveland, as I understand, the underwriters 
insist that the switch and fuse box shall be on the out- 
side of the building. 

Mr. Armstrong : I move that when the committee 
rise it report these rules, as amended and corrected, to 
the Convention favorably. 

(The motion was carried.) 

Mr. Armstrong : I move that the committee now 
rise. 

(The motion was carried.) 

The Chairman : The Committee of the Whole is 
now dissolved. 

The Chair was taken by Mr. Ayer. 

The Chairman : The next business is the report of 
the Committee of the Whole. 

Mr. Armstrong : As I understand it now, the re- 
port will be from the Committee of the Whole, that the 
chairman of the Committee of the Whole reports the 
rules amended favorably, which we then adopt ; and the 
record that has been made about amendments is all we 
need. 



REPORT OF THE COMMITTEE OF THE WHOLE. 



Mr. Francisco : As Chairman of the Committee 
of the Whole I have to report that the rules were 
adopted favorably, as amended, and I now report them 
to the Convention as the rules adopted. 

Dr. Mason : I move you, then, upon this report of 
the Committee of the Whole, that the National Electric 
Light Association do adopt the rules as amended. 

(The motion was seconded.) 

The Chairman : Gentlemen, you have heard the 
motion as seconded, to adopt the report of the Com- 
mittee of the Whole — to adopt the rules on safe wirings 
as amended by them. 

(The motion was carried.) 



The Chairman : Gentlemen, the next order of 
business will be a paper by Mr. C. J. Field, on Elec- 
tric Railway Construction and Operation. 

Mr. C. J. Field then read the following paper: 

ELECTRIC RAILROAD CONSTRUCTION AND 

OPERATION AND A CONSIDERATION OF 

THEIR CONNECTION WITH CENTRAL 

STATION INTERESTS. 



INTRODUCTION. 



The advantages of the electric railway have passed 
beyond the age of experiment or question. They are 
proved by their development in the past four years, and 
any argument as to their advantage in the general de- 
velopment of street railway practice or suburban rapid 
transit is antedated. It took several years to convince old 
staid financiers and directors of the larger street railway 
properties that it was to their financial advantage to throw 
in the scrap heap several million dollars, more or less, in 
equipment and spend that amount in addition, and still 
make it pay ; but they have seen this advantage in the 
development and increase of traffic and returns to their 
company. These returns have been brought about 
principally by the development of rapid transit, in the 
introduction of electricity and the flexibility of the system 
in adapting itself to all and any conditions of commercial 
practice. 

In looking over the past four years^ of practice in 
electric railway work we have much to commend and 
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considerable to condemn. The boldness of the achieve- 
ments, the problems that have been solved, the rapidity 
of development and perfection of the apparatus, seem 
almost beyond comprehension. That this apparatus, in 
less than four years, should reach the high state of per- 
fection, economy and efficiency that it has, as compared 
to the long years of development of other mechanical 
appliances, is remarkable. The natural consequence of 
this large amount of work and development in this short 
time is that there has been much work done that had 
better been left undone, in the way of poor engineer- 
ing, cheap work, and not a proper appreciation of the 
problem to be solved. These, in some poor instances, 
have retarded the development and progress of electric 
railway work in their vicinity, but street railway com- 
panies have now came to a proper appreciation of the 
necessity of good work well done and that the wisest and 
best method is to consider carefully what will bring the 
best return for the money invested — not necessarily on 
the blind basis of the highest cost being the cheapest, for 
money can be wasted in this way as well as others. We 
have examples now in several directions of large equip- 
ments being installed on a sound engineering basis and 
with careful consideration of the best interests of the 
electrical interests, street railway owners and public com- 
bined, and we can safely add that there is no problem in 
this line which cannot to-day be taken up with a full 
assurance of practical solution and successful develop- 
ment in electric railway traction. 

The future outlook of electricity in the development 
of rapid transit, inter-suburban, and even express service, 
is assured. We are coming now^ to the solving of the 
larger problems in this work, and bringing the public to 
a proper appreciation of the resources and possible 
achievements in this line and its superiority over the old 
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fogy systems of the past. We even see a considerable 
number of our friends from cable engineering lines of 
street railroad work coming over into the electrical fold, 
fully appreciating that the cable system has a very limited 
field for successful development and that electric traction 
is very broad gauge in the field of engineering work. 
Therefore, with this outlook, better construction work, 
better engineering, better mechanics, the solving of these 
larger problems are assured, and we see even to-day, in 
a number of cases, electric suburban traffic supplanting 
steam on a cheaper, better and more successful basis. 
The favorable report of the New York Rapid Transit 
Commissioners has done much to add to public confi- 
dence in this direction. Electric manufacturing com- 
panies are assisting the development of the work by 
making their apparatus more substantial, better in con- 
struction and more satisfactory in its mechanical design 
and operation. The reduction in the speed of the mo- 
tors, the development of single reduction, and even of 
direct connected motors, is doing much to add to the 
confidence in this line. 

We hear asked sometimes, by laymen, the question : 
**What speed can electricity obtain in railway work ?" 
The able consideration of this subject in several papers, 
and practical experiments as well, enables us to reply 
very briefly but confidently to this inquiry, that speed 
and power in electric railway traction are only limited by 
road-bed construction ; in other words, any speed is ob- 
tainable within the range of possibility, with the mainte- 
nance of proper track. We do not intend, however, to 
generally review electric railway work, but more partic- 
ularly to give some details of the practical problems in 
their construction and operation, and, therefore, we will 
leave the consideration of other parts of the subject to 
papers which will, no doubt, treat it more fully. 
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Steam Plant. 

The consideration of the best development in the 
power generation of electric railway work has been one 
that has received considerable attention in past years 
from the best engineers in this line. We reach here a 
part of the problem which requires much more careful 
consideration than has been given steam power in elec- 
tric lighting generally in the past. The work to be suc- 
cessfully done by the steam engine in the generation of 
electricity for the operation of railroads is the severest 
kind, and can be compared only to that of the engine 
operating rolling mill trains. It is owing to not fully 
appreciating this fact that we hear in some parts of the 
country of failures of steam plants on this kind of work. 
Electrical manufacturers are assisting the solution of this 
problem by the building of larger generators in units of 
200 to 400 or 500 horse power. What we want in the 
generating station for electricity is the smallest division 
of units consistent with the safe and economical opera- 
tion of the station. Following the problem out on this 
line, we can build a successful station ; and we would 
add to this that each unit should be entirely inde- 
pendent and separate from all other units, thereby 
increasing the reliability. This cannot be obtained in a 
safe and economical way by the use of our old friend, 
the countershaft. Undoubtedly, the countershaft has 
been of much use in electric lighting service, and par- 
ticularly in arc lighting ; but in railway work, with large 
generators, we can see no excuse at the present time for 
its use. Generators should be belted direct to the en- 
gines, whether Corliss or high speed, or else coupled 
direct to the engine shaft. -With a Corliss engine of 
500 horse power, operating at 80 or 90 turns, with a 
fly-wheel 18 to 20 feet in diameter, we can belt with belt 
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centers of, say, 40 feet 2 inches, generators of several 
different commercial types ; this gives us advantages 
which we have heretofore had only in high speed engines 
with direct connection. The engines should, in any 
event, as heretofore stated, be extra heavily built for the 
work to be done, with ample fly-wheel capacity. On 
engines of this size and speed a fly-wheel capacity of 
approximately 60,000 pounds is about right. On engines 
operating about 1 50 turns, say, 30,000 to 40,000 pounds. 
While laying particular stress on the rapid and sud- 
den changes of load, we do not know how to illustrate it 
more forcibly than in Figs, i and 2. Fig. i will show a 
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practical case of changes in the indicator diagram within 
one minute, placed on the cylinder of an engine running 
on railway work, which shows a variation within that 
time of from full load to no load and back again several 
times. Fig. 2 illustrates a load diagram from an ordi- 
nary case which has not been particularly selected for its 
maximum and severe conditions. These impress on the 
mind more forcibly than words can the requirements of 
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this work. High speed engines in the development of 
railway work have received, in some cases, a set-back 
owing to the engine manufacturers not appreciating fully 
the conditions and necessity of the work undertaken. 
So-called high speed or automatic engines can be as suc- 
cessfully operated on this class of work as any other, if 
they are specially built for it. This means larger parts, 
bearings of more ample size and length and ample fly- 
wheel capacity. On a cross-compound engine of, say, 
300 horse power, there should be about six to eight tons 
in the fly-wheels, the bearings seven or eight inches in 
diameter and 15 or 18 inches in length. (Such a type 
of engine is being furnished by the manufacturers of the 
Ball engine.) In the case of engines built in this man- 
ner, there can be no fault found with their operation. A 
type of engine which, we believe, is going to be largely 
used on this class of work, as well as lighting work, is 
one that will come in between the high-speed engine and 
the Corliss, and which will combine many of the advan- 
tages of both. Such an engine has been sought for by 
many engineers and has been attempted by a number of 
builders. To-day, however, we cannot find it on the 
commercial market. This engine, in units of 500 horse 
power, would run at a rotative speed of about 140 or 150 
revolutions and with a piston speed of about 650 to 700. 
The question which has troubled most engine men in 
regard to the high speed engine, with a single valve, cov- 
ering this kind of practice, has been a question of valves 
^nd clearances. Beyond any question, when it comes to 
this size, we have got to come to the Corliss practice of 
double valve, thereby reducing the clearances and bring- 
ing it down to the extent of the Corliss practice. The 
writer s company is having built for the electric railroad 
at Buffalo two engines of this class, by the Lake Erie 
Engineering Works, which we believe will do much to 
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develop this line of work, and, also, will be particularly 
adapted for coupling direct to the engine shaft. In Figs. 
3 and 4 one of these engines is shown coupled to the 
generator. The trouble in this line has been to get elec- 
trie manufacturing companies to take up the building of 
large multipolar generators adapted for direct coupling 
at a speed of from 100 to 200 revolutions. This prob- 
lem was developed on a much smaller scale in this 
country, for marine plants, several years ago. We find 
that in Europe, where their work has been more special, 
that they have successfully developed this type of engine 
and generator, and, beyond any question, it is going to 
be, both for lighting work and for railway work, the type 
of unit for central station practice in the future. It 
means, where the vertical engine is used, the installation 
of steam and electric plant in the space formerly used 
for engines alone. This means reduction in the cost of 
building, operation and maintenance. 

In concluding this part of our subject on steam 
generation, we trust that our experience in the past in 
lighting will show us the fallacy of poor steam engineer- 
ing, and that we will build our stations for the future, 
and not have the problems before us that nine-tenths of 
the electric lighting stations have to-day, which mean 
that, in order to get down to commercial economy and 
competition, they have got to rebuild their whole outfit. 
We will merely append to the consideration of the 
steam plant part of our problem a few interesting 
figures and data which the writer collected for present- 
ing to street railway companies, in order to give them 
some useful information in this respect. We believe 
that they may be well introduced here. The. figures 
given on the tables, etc., are not figures that the manu- 
facturer of an engine would tell you were those of tlie 
best economy for his engine or plant, but they are 
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iigures which will be appreciated by station owners and 
railway companies as those which are obtained in every- 
day commercial tests. 

The relative commercial economy of engines and 
<:ost are as follows : 
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There are four classes of boilers : 

1. Horizontal return tubular, which is the most gen- 
eral in use, and costs $9 to $10 per horse power. 

2. Vertical tubular (Corliss or Manning), which is a 
vertical tubular boiler with water leg, giving an internal 
fire-box, economical in floor space, largely used through- 
out New England. Cost $10 to $12 per horse power. 

3. Sectional or water tube boiler, of which Babcock 
Si Wilcox is the best known, especially adapted for 
higher pressures and safety. Cost $17 to $19 per horse 
power. 

4. Scotch type of Marine boiler — one that has not 
been used to any extent as yet in station work — but we 
believe it will be as an offset to the sectional type ; 
and fulfilling the requirements for higher pressure and 
economy of space. 

Capacity of engine requisite for different generators : 



Generator. 


ENGINE. 


Watts. 


1 __ _ 
1 High Speed. 
Horse ; 


Corliss. 




POWEK. 


Size. 


Speed. 


VVt. 2 Fly- 
wheels. 


Size. Speed, i W^-JJ^y- 


50,000 

80,000 

150,000 

2,150,000 


75 
125 

225 
450 


12 X 12 

15 X 16 

i8>^x 18 


280 
225 
200 


7,000 lbs. 
g,000 •' 
15,000 •* 


20X36 

2^X48 


1 

1 
1 
1 

90 25,000 lbs. 
80 1 50,000 " 



Steam pressure, loo pounds. 
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The cost of steam plant complete is about $50 to 
$60 per horse power for high speed, and $65 to $75 per 
horse power for Corliss. 

Electric Plant. 

The question of the best electrical generating plant 
for railway work is one which is allied closely to that of 
steam plant, particularly in relation of the generators to 
that of the engines. In some respects, in treating of the 
steam plant, we have intimated what our idea was in 
connection with the generators. All large generators 
of from 200 to 500 horse power connected as directly 
as possible, either by direct belting or shaft coupling, 
with the engines operating the same. It is only by this 
development that the safest and best solution of electric 
railway station practice — in fact, station practice in gen- 
eral — can be reached. Manufacturers of railway genera- 
tors have had an experience extending back many years. 
That experience in the development of direct current 
incandescent machinery, although not of quite the same 
voltage, has led the way up to the safe, economical and 
commercial development of railway generators ; and we 
find the railway generator of to-day one of the most 
perfect and reliable factors in the electric railway system. 
The only problem remaining to be solved in this con- 
nection is to build them in larger types and have slower 
speed for direct shaft coupling. Generators on this 
work are subjected to the severest and most excessive 
strain, particularly where of small type; but the building 
of them in larger units is going to remove, to a great 
extent, the question of the overloading of the machine. 
Railway machines are often subjected to an overload of 
from 25 to 50 per cent. In general, these are only 
momentary, and we find most of them able to stand up 
to the work to be done. 
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The question which puzzles many of the railway com- 
panies, as well as the electric companies, is what amount 
of generating capacity is necessary for the operation of a 
given number of cars. This question, of course, has got 
to be carefully considered in connection with each case, 
but there can in a general way be laid down an approxi- 
mate basis for this work. Some railway companies, in 
order to show a higher economy than their competitors, 
unwisely claim the requirement of a smaller amount of 
power than others ; but the wisest manufacturer is the 
one who urges his client to install a larger amount of 
power than is barely required for the successful operation 
of the road under any and all conditions. For if any 
one thing will leave the public to condemn the electric 
railway traction, it is a lack of power, thereby causing the 
cars to move slowly, and in case of any accident, dis- 
abling part of the power. A fair basis on general con- 
ditions for sixteen to eighteen-foot car bodies is twenty 
to twenty-five horse power per car, which, with a properly 
designed and constructed plant, will give the desired 
power. The cost of generating this power for railway 
work for sixteen and eighteen-foot cars is three to five 
cents per car mile for all expenses of the generating sta- 
tion. In some roads we find that cars of a larger size 
than these do not necessarily take a proportionately larger 
amount of power. We find from practical experience 
that a car thirty-two or thirty-three feet long, double the 
size of the sixteen-foot car, takes, under general condi- 
tions, about 50 per cent more power, and we find by the 
same experience that a trail car adds about 50 per cent, 
to the amount of work to be done on the motor car for 
the same size. As to the minimum and maximum 
amount of power taken on an electric car, we find that a 
general average for a sixteen-foot car, under ordinary 

commercial conditions, without excessive grades, is one 
21 



3o6 

horse power per car mile per hour ; or, a car operating at 
an average of ten miles per hour means an average of ten 
horse power per car. This same car will give, however, 
on a load diagram — taking all its conditions, from maxi- 
mum to minimum — a variation of from nothing to fifty, 
sixty or even eighty horse power. This gives us an idea 
of the severe strains and conditions to which an electric 
motor is subjected. 

ELECTRIC CARS AND THEIR EQUIPMENT. 

One of the questions on which we find more variety 
of opinion than any other is, what is the best size, type 
and style of car for given case and conditions? The old 
standard sixteen-foot car body we find is now being widely 
departed from, and the problem is : How large a car 
can we get on a single track with four wheels without 
excessive destructive effect on the road-bed ? and, what is 
the longest car we can operate on street car service 
economically on an eight-wheel base ? We believe the 
limit is reached with a single truck in a twenty-foot car 
body ; we know that the truck manufacturers claim in 
some cases to operate a longer body, but we do not 
believe it wise. An eighteen or twenty-foot car, running 
under close headway, we believe to fulfill best the con- 
ditions of city traffic in the larger cities. Such a 
car, with a wheel base of seven feet, and in some 
cases seven feet, six inches, where curves are not too 
sharp, will give satisfaction, and not be too severe on the 
road-bed, where the same is properly constructed. As to 
the difference in effect on the road-bed between the elec- 
tric car and the horse car, it is, briefly, that the horse car 
is pulled by horses, from which it receives a balancing 
power and a steady pull, whereas an electric car is oper- 
ating itself by a power moving the wheels against the 
irnck, having no steadying or balancing power from the 
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pull of the horses, and transmitting all its power and 
moving itself through the wheels. We find, therefore, 
that it subjects the track to a very severe pounding, 
necessitating a much better construction of road-bed, 
practically equaling that of a steam railroad. 

Some companies have favored the use of a vestibule 
on street cars. We believe, though, that any vestibule 
is a failure and a misnomer. It accomplishes no good 
and causes much trouble ; a shield over the dashboard 
for the motor man in winter weather would give all that 
would be required. What is wanted on a street ' car is 
that which will allow the freest ingress and egress 
for the passengers, and anything that retards this — 
and a vestibule most certainly does — is a detriment and 
an obstacle to rapid transit. On some roads we have tried 
the introduction of even larger cars, say twenty-eight foot 
body, or thirty-six feet over all. Such a car, of course, has 
to be put on a double truck. These cars have found favor 
with some companies when first considering the problem. 
The difficulty with them is in getting the passengers in 
and out of the cars as quickly as possible, and making 
too many stops, due to the larger number of passengers 
carried. For inter-suburban heavy traffic, with a few 
stops, we believe such a car would fulfill the requirements, 
but only in such a case. 

Thus, having gone over the question of the cars, we 
come to the consideration of the electric equipment for 
the same. To-day we find the double reduction motor 
discarded, so far as any new equipments are concerned. 
All the large electric manufacturing companies are plac- 
ing single reduction motors on the market, and they are 
in successful commercial operation. One company is 
placing on the field a motor directly connected to the 
shaft and without any gearing — in other words, there is no 
reduction in speed, the speed of the armature being the 
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same as that of the wheels ; the same is accomplished by 
a ven' ingenious arrangement. We have heard asked in 
the past the question, Why was it necessary to place thirty 
horse power to operate an electric car to do the work 
that two horses had done formerly ? The answer is: 
The two horses did not do the work in a proper manner, 
and give rapid transit. The life of a street car horse is very 
short, and we find, under general conditions, that thirty 
horse power with two fifteen horse power motors has been 
found about right ; in fact, we even find the companies 
tending towards a larger installation of power, particularly 
when using larger than a sixteen-foot car body, and we 
find to-day. being installed for rapid transit in inter-subur- 
ban work, forty and fifty horse power electric equipments 
per car, many of them operating at a speed of thirty, and 
even forty, miles per hour. As the amount of power is 
directly proportionate to the speed, we can readily see 
the requirement for such an amount of power. The cost 
of a single car equipped, including the car body, truck 
and motors, is from $3,000 to $3,500. and the cost of the 
electric part of the power generating plant is from $35 
to $45 per horse power. 

LINE COXSTRUCTIOX. 

We find in the past about as great a development in 
overhead and line construction for electric work as in 
any other part of the subject. While formerly this was 
one of the greatest sources of unreliability in the operar 
tion of the plant, to-day it has reached a very practical 
development Formerly the trolley wires were too light, 
the feed wires were insufficient to furnish power, and the 
line was giving trouble, grounding and breaking con- 
tinually. In the insulation of a single trolley system, 
with one side of the system grounded, we have the most 
jevCTC requirements that it is possible to obtain in any 
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electric insulation, in that any grounding on the other 
side of the system means trouble in the operation of the 
road. This has led to the introduction of double and 
even triple insulation into our line material to properly 
protect the trolley wire from grounding. Where streets 
are wide enough to spread the tracks to six feet and 
six feet, six inches within the near rails, we see introduced 
in many places centre iron poles, which make a consider- 
ably stronger style of construction than cross-suspension. 
There are not many streets, however, where street cars 
are in operation that are wide enough, or where the city 
will allow the spreading of the tracks to this distance, and 
in closer proximity it is not safe to operate with centre 
poles. On the work installed by the Field Engineering 
Company, in Buffalo, we find the most extensive sys- 
tem of overhead and underground construction in opera- 
tion anywhere. Here all the feed wires, with a few ex- 
ceptions, are placed in underground conduits, thus re- 
moving all cause for objection to the unsightliness of a 
large number of feed wires overhead. These under- 
ground .feed wires are connected to the overhead wires 
from junction boxes up the poles. Thus, in Fig. 3 is 
shown one of the lines on the Buffalo railway system, 
which gives an idea 6f this style of construction, as well 
as the use of the large cars, which are 36 feet over all. 

The cost of overhead construction may be about 
summarized as follows : 
Line construction per mile, complete, 

including track bonding, plain pole 

work, cross suspension or bracket 

with feed wire $2,000 to $2,500 

With sawed and painted poles 2,500 to 3,000 

Iron poles, cross suspension, concrete 

setting, double track, feed and guard 

wires 6,500 to 7,500 

Same with centre poles. 4,500 to 5,500 
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We also append a table which will give a general sum- 
mary of the cost of electric equipment of street railway 
systems, omitting the track construction, which, of 
course, varies with the number of miles to be equipped. 

COST OF ELECTRIC EQUIPMENTS FOR STREET RAILROADS. 



No. 
of Cars. 


Steam 
Plant. 
H. P. 


.Capacity 
of Gener- 
ators. 
K.W. 


Steam 
Plant. 

t 


Station 
Electrical 
Equip- 
ment. 


Car Equip- 
ments, Car 
Trucks and 
Motors. 


Line 
Construction 

% mile of 

Double Track 

per car. 


Total 
Equip- 
ment 
(omitting 
track). 


6 
lO 

15 

20 

30 
50 

100 


120 
225 

375 
450 

675 
1.125 
2,025 


80 
150 
240 
300 

450 

750 

1,350 


$7,000 
11,000 
17.500 
22,000 
28,000 
50,000 
90,000 


|6,400 
10,500 
15,000 
17,500 
22,000 
33,000 
60,000 


$19,500 
32,500 

48,750 

65,000 

97.500 

162,500 

325,000 


$7,500 
12,500 
30,000 
40,000 
90,000 
187.500 
375.000 


$40,400 
66,500 
111,250 
144.500 
237.500 
433,000 
850,000 



The aboye figures are approximate only and based on the best City R. R. practice. 
t Add as per cent, to these figures for Corliss. 



TRACK. 

The track of street railway companies, before the 
introduction of electricity, was more behind the times 
than any other part of their equipment. The old flat 
rail is antiquated and antedated, and in a few years its 
use will be obselete. The necessities of electric railway 
traction — in fact, of any traction — have impressed upon 
the street railway companies in their equipments the 
requirement of a good road-bed for the successful oper- 
ation of a road, and we find this part of the problem 
receiving as much attention as any with companies who 
appreciate fully the work before them. The general 
construction to-day is girder rails of from 60 to 80 
pounds per yard, placed on chairs where block paving 
is in use, with ties two and a half to three feet between 
centres. We find in some cases even 90 and 100 pound 
rails used, but we believe in more moderate weight for 
the rails and the ties placed closer on centres. We 
believe this has been the general experience in railway 
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work. Such a style of construction costs from $9,000 
to $10,000 per mile. In suburban roads, on streets 
where there is no paving, we find the T rail being used ; 
the road-bed can be properly constructed on this basis 
with 45 to 50 pound rail, for $6,000 to $6,500 per mile, 
the rail being spiked directly to the ties. 

In order to make a summary of the data and figures, I 
will summarize them in a practical example. 

AN ILLUSTRATIVE EXAMPLE. 

I propose to take, as the best means of illustrating 
practically the purchase, equipment and operation of a 
street railway system with electricity, a city with a popu- 
lation of, say, 100,000 — with a dilapidated street railway 
system, earning a gross income of $125,000, to purchase 
same for $500,000 — property rights, franchises, etc., and 
equip it with 40 miles of single track and 65 electric 
cars. 

COST OF EQUIPMENT. 

Steam Plant (1,500 horse power steam plant) : 
Five engines, 250 horse power each, compound condens- 
ing, size 16 inches x 32 inches x 42 inches, with wheels 

weighing 30,000 lbs $32,500 

Eight R. T. boilers, 72 inches x 16 feet g,6oo 

Jet Condensers 3,000 

Two boiler feed pumps goo ' 

Steam and exhaust piping 12,000 

Five engine foundations 3i50O 

Eight boiler settings 3,200 

Five 30-inch belts 2,000 

Erecting and starting 3,500 

Freight and miscellaneous 2, 500 

$72,700 
Electrical plant : 

Five generators, 200 kilowatts, 7,500 $37, 500 

Switchboard installation, foundations, etc 4,000 

41,500 
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Building : 

Power station, including stack, traveling crane, etc $25,000 

Car house and repair shop, including tools, etc 15,000 

$40,000 
Track construction : 
40 miles girder rail construction, ties 2% feet centres, 63 

lb. rail, etc., $1.15 per foot $244,880 

Relaying, including paving, etc., at 60 cents per foot 126,720 

Trucking, hauling, etc 24,000 

Ties, including 10 per cent, of jointties, 130,000 at 40 cents 52,000 

Ties, including 10 per cent, of joint ties, 15,000 at 70 cents 10,500 

456,100 
Line construction : 

Ten miles iron poles, etc $75,000 

Ten miles wooden poles, etc 40,000 

115,000 
Car equipment : 

65 electrical equipments at $2,000 $130,000 

65 car bodies, i8-foot body, with open ends 65,000 

65 trucks at $250 16,250 

211,250 
Summary : 

Steam plant $72,700 

Electrical plant 41.500 

Building 40,000 

Track 456, 100 

Line construction , . 115,000 

Car equipment 211,250 

$936,550 

Superintendent's and Engineer's work $50,000 

General and miscellaneous 5o;ooo 

100,000 

$1,036,550 
Original purchase 500,000 

Total cost re-equipped $1,536,550 

Gross income, say, $350,000. 

Net income, say, 35 per cent, equal to 8 per cent on 
cost, on the basis of an investment of about one million 
and a half of dollars, and from a property which in many 
instances was hardly earning its fixed charges formerly. 
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We have here illustrated a practical example of what 
is being done every day in this country at the present 
time in the purchase and equipment of street railway 
systems. In fact, we find a large number of bankers 
and capitalists giving it their earnest attention as one of 
the best fields for investment at the present time. 

CENTRAL STATION IN CONNECTION WITH ELECTRIC RAIL- 
WAY WORK. 

We desire to call the attention of central station 
owners to the profit to be made from the furnishing of 
power in street railway operation, and also by the com- 
bining in smaller towns of the street railway companies 
and electric light companies. The trouble in most cases 
in central stations obtaining contracts for power, outside 
of small roads, has been to convince the railway com- 
panies that the electric light station can economically 
and reliably furnish this power, and we must say that in 
many cases their fears are well founded. Therefore, it 
behooves the central station companies to place their 
generating plants and station, not only for their own 
business, but for this added business, in such a shape as 
to remove this objection. There is no reason why elec- 
tric light stations should not do a large and profitable 
business in this line as well as in stationary motor work, 
for the same factor is introduced here and the same rea- 
sons why they can safely and profitably furnish this 
power ; if they have a station properly built, and large 
enough to add this power, that factor is established. If 
they have a proper station operating force, in many cases 
this force need not be added to at all. As to what basis 
this work can be profitably done on, we hesitate to state 
figures, except in specific cases, but will try to give a 
general idea of some of them. For many small roads 
power contracts have been taken at so much per day, 
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assuming a basis of icx) to 125 miles operated. Such 
contracts have been at from $3 to $5 per car. The reg- 
ular basis, in accordance with which most street railway 
companies make their contracts and desire to base their 
cost of operation, is the unit of car mile operated ; there- 
fore, most contracts are on this basis. This comes down, 
therefore, to a basis of from three to five cents per car 
mile ; the latter figure we consider excessive, and one 
which would be only made by any company for tem- 
porary necessities. We know of cases where the matter 
has been carefully considered and the plant properly in- 
stalled for it, where contracts have been made for be- 
tween two and a half and two and three-quarters cents 
per car mile for sixteen-foot cars, on roads with grades 
not exceeding i ^ to 2 per cent. In this case, and, in 
fact, in most cases where the closer figures prevail, the 
railway company furnishes the generators and the station 
owner furnishes the steam power and all expenses of 
both steam and electric power due to ordinary wear and 
tear. A profitable source of investment has been found 
in the more moderate sized towns of, say, up to 30,000 
or 40,000 inhabitants, in the installation of combined 
electric railway and lighting stations; the companies 
either equipping new ones or purchasing old street rail- 
ways systems and dilapidated lighting plants running on 
an unproductive basis, but which have a good franchise 
and field for business. Such companies have proved 
very profitable, as the combining of the operating ex- 
penses for railway and lighting station has done much to 
reduce expenses, and in many cases one manager or 
superintendent has proved sufficient for the entire 
system. 

What we have tried to prepare here has been, not a 
paper which will be so attractive to merely; read, but in 
which will be combined a certain amount of data infor- 
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mation which will be of use in the further consideration 
of the problems herein outlined, and trusting that, if we 
have accomplished nothing else, we have led you to a 
profitable line of thought, it is respectfully submitted. 

DISCUSSION. 

Mr. Burleigh : The paper is an exceedingly inter- 
esting one to me. I would like to ask what service is 
rendered by the local lighting company for the three 
cents per car mile. 

Mr. Field : The actual service is to operate the 
generators, which the street railway companies should 
install. I believe that the street railway companies 
should install their own generators, because I beHeve that 
questions will arise about accidents happening to their 
generators, and the station should only be responsible for 
ordinary wear and tear — not accidents due to short cir- 
cuiting, lightning, or other causes. That, I think, is thd 
most satisfactory basis for this kind of business. 

Mr. Burleigh : The loss of an armature, in that 
case, would be borne by the street railway companies. 

Mr. Field : Yes, sir. 

Mr. Burleigh : Then this three cents per mile is 
for current ? 

Mr. Field : For furnishing the steam and the labor. 
There are some cases where the current has been con- 
tracted for, for four or five cents, temporarily, as in 
Boston, where the West End Company, owing to delays 
in building their car house, have had to contract with 
companies that could not afford to furnish it for any less 
than four or five cents per car mile. 

Mr. Burleigh : I would like to ask Mr. Field if 
he advises central station men to attempt the care of 
overhead lines, the electrical part of the car equipment, 
etc. 
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Mr. Field: In general, I would say no. I think 
that is the street railway companies' own business. Any 
street railway company that is running on a proper basis 
should have an emergency gang take care of their own 
line. Otherwise, questions are going to arise. I do not 
believe in a central station manager attempting any more 
than he has under his direct care now, and that is the 
running and furnishing of power from his station. 

TiiK Chairman : We have enjoyed that paper very 
much ; it has proved very interesting, and I regret it was 
so late when it came up. I think the lesson taught by 
this sort of experience will result in our taking more 
time on our programme for the transaction of the busi- 
ness which we are here for, rather than for outside enter- 
tainment. We are compelled now to pass over Mr. 
Field's paper at a time when we would all be benefited 
by the liberal discussion which I know would take place. 
But our prc^ramme is fixed,, gentlemen, and the thing 
to do is to come as near to carrying it out as we can. 

I have a memorandum from Mr. Himtley which says 
that the Governor4jieneral, who arrived this momrog^ 
will receive at four o'clock, at the residence of Sir Doo- 
^d Smith. 

The Convention then adjourned until S^temJber 
uth, at 10 A. M. 
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FIFTH SESSION. 



The Association met pursuant to adjournment, 
Friday, September nth, and was called to order by the 
President at lo a. m. 



The President : We will first take up the paper of 
IMr. J. I. Ayer, entitled '' Some Details of the Care and 
Management of an Arc Lighting System as Practiced in 
ihe ' Municipal/ of St. Louis." 

SOME DETAILS OF THE CARE AND MANAGE- 
MENT OF AN ARC LIGHTING SYSTEM AS 
PRACTICED IN THE "MUNICIPAL/' 

OF ST. LOUIS. 



As central station men, it seems to me that we should 
demand of each other as much knowledge of the practice 
and experience as is practicable to give. In fact, if this 
Association is to be useful, our meetings should be 
largely *' experience meetings," and the practical experi- 
ence of those engaged in the development of the lighting 
and kindred industries, if given liberally at each meeting, 
would be followed closely by those interested in the pro- 
duction of electrical apparatus and supplies, and would 
do much to advance the business and improve appliances. 
Believing that we are here, as central station managers, 
for mutual improvement and for the free interchange of 
ideas and experience, I have presumed to present you 
with a limited, though doubtless dry, outline of the prac- 
tice which obtains in the central station under the 
Avriter's charge. 

The station, as designed, has a working capacity of 
-6,ocH3 arc lights, and is now operating daily 3,5ch3 and 
about 2CH3 constant current motors. Two thousand of 
these lights are distributed over an area of sixty square 
miles, suspended between and from poles fifty and sixty- 



five feet in lenjjth, at a height of from thirty-five to hitj 
feet ahf>ve the roadway, an average distance apart of 
ahf>ut 900 feet, and used for street lighting. The motors 
anrl about 1,500 lamps are operated for the usual varied 
service of private consumers. Sixty-nine circuits supply 
the lam[)S and motors, containing about 1,200 miles of 
wire and supported on 12,000 poles. 

I^'or generating the current we have six 600 horse 
[)ower Corliss engines, which drive 300 feet of shafting, 
from which are driven sixty-five 60 light, and twelve 80 
light, 2,000 candle power arc dynamos. The arrange- 
ment of the dynamos is such that we have ample room for 
the care of 85 machines on a floor space of about loox 
45 feet, and are able to operate a large number of dyna- 
mos with a very limited amount of help. Four boys and 
one young man of very limited experience care for all 
the machines during the night, in an entirely satisfactory 
manner, while a suitable man, with three assistants, give 
the necessary care to the dynamos during the day. 

Thirty-one trimmers, with horses and carts, travel 
about 500 miles a day to renew the carbons in the street 
lamps. The average number of lamps to each of these 
trimmers is sixty-eight. Sixteen trimmers care for the 
1,500 commercial lamps. Five inspectors, or troublemen, 
with carts and horses, care for the lines night and day, 
answer fire alarms, locate faults and correct minor 
troubles on the lines. Two day and two night inspec- 
tors care for the commercial arc and 2,500 incandes- 
cent lamps. A stable of twenty horses, in addition to 
the forty horses owned by the trimmers and inspectors, 
is required. The maintenance of sixty vehicles justifies 
a blacksmith and wagon shop, which, with the stable, 
meiquire the service of eight men. Two men care for the 
fihafring, and three engineers and four oilers for the 
'ongnime room. In the boiler house, where tb»ne are nine- 
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teen 300 horse power boilers, there are two pump men, 
with two assistants, twelve stokers, one boiler cleaner 
and six coal shovelers. These, together with an average 
force of thirty-five line and ground men, foremen, chief 
trimmer, chief inspector, superintendent of lines, store- 
keeper, repair shop employes, carpenters, clerks, etc., 
constitute a force of about 1 70 men. A very large per 
cent, of these men are called upon to perform duties 
which are simple, yet, because of their extreme newness, 
are. not thoroughly comprehended by them. To get the 
best results, each man requires clearly written rules, as 
few of them as possible, and their rigid enforcement. In 
all practice this is the wise way to put it ; but it is abso- 
lutely necessary that it be so with a large force, where 
many of the men do their work independently and free 
from the constant supervision of a foreman. 

In the room used as an office at the station by the 
inspectors and foremen are city maps, mounted on boards 
where the locations of the lamps are indicated by tacks 
and the circuits by strings. For the central part of the 
city, where there are many circuits on the same line of 
poles, each circuit is shown on a separate map of that 
section. A number of printed slips, which represent a 
pole with cross arms, indicate the location of the wires 
on the poles on the different streets traversed by the dif- 
ferent circuits. Any change of circuits is noted on a 
separate blank when the work is ordered, and when com- 
pleted the maps are corrected to correspond. It takes 
but a few days for a man to become quite familiar with 
the circuits, by keeping them so conspicuously placed. 
In large stations this method of indicating circuits is al- 
most indispensable, and will prove of great value if used 
in smaller ones. 

For testing purposes we have a portable tachometer 

for indicating speeds, two Thomson indicators for the 
22 
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engines, a recording steam gauge, two standard ammeters 
and a voltmeter reading to 5,000 volts for the dynamo 
room ; on each circuit a spring socket for attaching am- 
meters and a current indicator for indicating the direction 
the current is flowing through the circuit ; near the light- 
ning arresters on the upper floor, a switchboard specially 
arranged for testing only ; a Wheatstone bridge, magneto 
bells, etc. The engines are indicated once each day. 

Evaporation boiler tests are made every month to see 
that the quality of coal is maintained at the standard. All 
the circuits are tested four times each day. All live cir- 
cuits during the day are tested for grounds, and all others 
for apparent open circuits as well. In addition to this, 
all circuits are tested while alive by taking volt and am- 
meter readings simultaneously. The number of miles of 
wire and number of lamps being known, any material 
increase in the energ}' consumed gives evidence of a fault 
not alwavs easilv discovered bv other methods. In test- 
ing for grounds on circuits not alive, a strong magneto 
bell is used. For all other testing a batter}^ current of 
from thirtv to fiftv volts is used, and the circuit is re- 
quired to pass at least one ampere to operate an ordinary^ 
call bell. When this bell is placed in series with a circuit 
which has more resistance than will pass this current at 
the pressure, the circuit is at once inspected and the fault 
located. In locating the trouble, one side of the bell cir- 
cuit is connected to the line and the other to earth. The 
inspector or troubleman carries a similar bell with him, 
which he connects in series with the earth and lines at 
various points, until the fault is located. The value of 
circuit testing with low voltage is keenly appreciated by 
those who have practiced it When the circuits are alive, 
ammeter readings are recorded everv* two hours, and all 
readings are from the same instruments These in^xu- 
ments are arranged so as to be read singly or in series, 
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and one is used to check on the other. The value of 
first-class instruments in plants of any size cannot be 
over-estimated, and should be in daily use in all stations, 
rather than the makeshifts generally supplied. 

The stopping and starting of engines and boilers, 
pumps, dynamos, circuits, etc., are all recorded on reports 
made by those in charge of the different departments. 
Each inspector, trimmer, line foreman, storekeeper, and 
all heads of departments make daily reports of work 
done, and time and material used by them. Each trim- 
mer is charged with a certain number of demerits for 
each fault on his route, such as defective or dirty lamps, 
broken or dirty globes, carbons used in excess of the re- 
quired number, etc., and each month prizes are awarded 
to those having the best records. 

The advantage of using vehicles for trimmers for all 
street lighting work is being recognized. Provide a man 
with proper appliances and your service will improve. 
He cannot carry all that he should and walk long dis- 
tances, nor will he take the same care when he is worn- 
out with tramping that he otherwise would. We find it 
desirable for the trimmer to own and care for his own 
horse, while the company provides a suitable vehicle and 
harness, which he turns into the stable once a week for 
inspection, cleaning and repairs, when needed. 

We select from our linemen those whom we class as 
inspectors or troublemen, who are equipped with a light- 
running cart, with a suitable place for the storage of all 
tools necessary to use in an emergency. In addition to 
the special duty required of them during storms or at 
fires, these men correct all minor troubles reported to the 
office from various sources. During the first year's oper- 
ations the average time lost, due to open circuits at night 
— that is, the average time lost from the time the circuit 
was opened until it was closed and the lights restored — 
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was an hour and five minutes, notwithstanding that all 
circuits are more than ten miles in length. When these 
troubles occur, it is almost always during a storm, but 
the conveyances with which they are provided and their 
thorough knowledge of the circuits enable them to be- 
come very expert in locating and correcting troubles. 
During the past year nearly 1 5 per cent, of all the calls 
answered by our troublemen were to correct troubles on 
the lines of other companies. ^ Because we have wires all 
over the city, the police, and the public generally, think 
that all the wires belong to us, and when they discover 
any trouble with them, are very apt to report the same by 
telephone to our station. During the entire twenty-four 
hours there is always one man on duty, ready to answer 
just such calls and correct the troubles. 

All arc lamps, before leaving the station, are placed in 
a test rack, where they are supplied with a current main- 
tained absolutely constant. Voltmeter readings" are 
noted soon after the lamps have been lighted, when the 
carbons are about half consumed, and also when they 
are burned quite short. During the early part of the 
burning the lamp is adjusted so that the readings, taken 
at three different points, give an average reading of 
forty-six volts. In case of double lamps, this work is 
carried out on both rods. This extreme care in regard 
to adjustment we regard as absolutely necessary. If a 
lamp is permitted to consume its carbons, any fault 
which would not be discovered with a brief test is quite 
likely to develop. To determine the length of arc by 
the current and voltage is more likely to result in uni- 
form lamps than where tested by the eye. With ten 
lamps, adjusted to bum at an average of forty-six volts, 
with 9.5 amperes, the average number of watts per lamp 
was 436. Without changing the adjustment of the 
lamps, the current was increased to 9.8 amperes, and 
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there was an average consumption of 524 watts per lamp, 
an increase of 20 per cent, of energy ; and by increasing 
the current to ten amperes, the average number of watts 
per lamp was 550, the average voltage fifty-eight, the 
increase above normal being 33 per cent. That means 
33 per cent, more coal, 33 per cent, more work at your 
dynamo, 33 per cent, less capacity in your dynamo, and, 
probably, 33 per cent, less life in your armature. One is 
apt to think that the difference between 8.5 and 10 
amperes, when supplied to the lamp, is only a difference 
of 5 or 10 per cent, which is not very serious. This 
would be true if the lamp were adjusted each time for 
the ampere current it was to be operated with. To 
those who have not made this experiment, perhaps, a 
portion of the mystery as to where the coal goes will be 
cleared up. By using the ammeter and voltmeter for 
adjusting the lamps, and then seeing that the circuits are 
provided with the same ampere current indicated by the 
same ammeter, one will be apt to bring about like con- 
ditions in all lamps ; at least, they are more likely to be 
uniform than if independent ammeters are used on each 
circuit. By reference to this statement relative to the 
amount of energy consumed by change of current, it 
will be easy to see how expensive one or two low lamps 
would be on a circuit, where the operator, to correct the 
trouble, supplies them with current enough to make 
them bright. Of course, it is understood that better 
service, as well, is obtained by operating the circuits 
with no more current than that for which the lamps are 
adjusted. In this connection, I believe, it is proper to 
again call attention lo the well-worn subject of connec- 
tions. A great deal of time and trouble is spent in 
soldering joints, and when the lines are led to the lamp 
they are apt to be poked into the binding posts, held 
with set screws indifferently tightened, and between these 
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binding posts and the lamp connections proper there 
are, perhaps, three or four, if not more, indifferent con- 
tacts, all of which look very well in the factory, but are 
very bad after a few months* service. Hanger-boards 
should be used which have the line wire soldered to 
connections which cannot get loose. In our practice 
we accomplish this by using about eighteen inches of 
flexible insulated cable, which is soldered to the hanger- 
board binding posts at the station (cut-out boxes are 
treated in the same manner), leaving the lineman 
nothing but an ordinary line joint to make, which can 
be easily done outside. Where lamps are suspended 
from the hanger-boards by the hooks which conduct 
the current, we always insist on some character of 
second connection being made to the lamp besides this. 
A simple way to do this is to take some small wire and 
tie the hook to the loop, in much the same manner as 
you would with a piece of twine. We have no screw 
connections anywhere in our circuits, and with a little 
ingenuity and care, they can be avoided always in arc 
lighting circuits. By the use of a special socket in each 
circuit for connecting an ammeter, we are able to 
take the readings with volt and ammeter, and get a correct 
indication of the actual consumption of energy on a circuit 
while in operation. With the data relative to the num- 
ber of lamps in service and the number of miles and 
size of wire, we are able to discover any excessive con- 
sumption of energy and prevent the development of 
a series of little faults, which, in a short time, grow to 
be very serious ones if permitted to continue. Usually 
these readings are taken on each circuit three times a 
week, and during the time these observations are made, 
indicator cards are taken from the engines. From these 
two sources we get the actual consumption of electrical 
energy per circuit and per engine. We also get the 
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indicated horse power. From a set of eleven observa- 
tions, taken from July 30th to August 28th, at various 
hours during the night run, the station shows an 
efficiency between indicated horse power and electrical 
horse power at dynamo terminals of 74.9 per cent., rang- 
ing from 70.3 per cent., the lowest, to 77.5 per cent., the 
highest efficiency shown. The circuit readings indicate 
an average consumption of energy per lamp of about six- 
tenths of an electrical horse power. The average indi- 
cated horse power is about eight-tenths per lamp. A 
good condition of the circuits is maintained constantly, 
because any neglect in any department is quickly shown 
by the data obtained from our records. Some months 
ago, when press of business caused the measurement of 
circuits to be neglected for a few weeks, the writer dis- 
covered an increase of over 10 per cent, in the consump- 
tion of fuel, when there should have been a slight 
decrease. An investigation showed that an accident to 
an ammeter had caused a false reading, which increased 
the cost of fuel alone about $16 a day. The difference 
in the appearance of the lamps was not such as to call 
forth special comments then by those interested, yet, 
when the fault was discovered, it was remembered that 
some seemed to have been burning high for a week or 
two. On suburban circuits on long loops, it is our prac- 
tice to place cut-out boxes on the pole where the line 
branches. This saves a great deal of time in locating 
troubles ; but, let me add that unless a thoroughly water- 
tight and substantial cut-out is used, it will prove more 
of an annoyance than an advantage. A log of each cir- 
cuit and dynamo, as well as of engines and boilers, is a 
very satisfactory and desirable part of the records, and 
will frequently assist materially in locating troubles and 
saving expenses. 

Throughout the country it is almost the universal 
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practice to wire for arc lights without cost to the 
customer. There is no valid reason for this custom, and 
for more than a year it has been our custom to charge 
for cost of labor, with the result of reducing expenses 
more than $600 per month. In every case where lamps 
are discontinued in the spring, we require a contract for 
fall and winter service, else the wires are removed when 
the lamp is taken down. We invariably cut down the 
line between the house and the pole where the service is 
discontinued for the season, though it is to be renewed 
later. To induce annual contracts, a rebate of 5 per cent, 
is given at the expiration of the year, and is found to 
work to advantage. 

There are very many details of construction, as well 
as of office work, which could be referred to, if it were 
not that this paper is too long ; but I will be glad to 
furnish a copy of '* general instructions to employees," 
used in the government of this plant, which refer to and 
bring out some points of management which are not 
mentioned here, to those who care for them. 

DISCUSSION. 

Mr. Aver: In order to expedite our business, I 
will omit reading the paper. The title of it indicates its 
character. As you all have copies of the paper I think it 
can be discussed without going through it. I have not 
made a synopsis of it, or any headings of subjects, still, 
perhaps, I might make some suggestions in connection 
with it, as I have something to say that can, perhaps, be 
brought out better in this way than by waiting until we 
get into the discussion. 

One point I touch on in the beginning, where I say 
that I think our meetings should be largely " experience 
meetings." I think you will all agree with me in that 
statement The practice we have had here of meeting 



329 

in the morning, carrying our meetings along until we 
^et through the programme laid out, results in this : 
That if there is much discussion of the papers, or much 
interest developed in the matters that come before you 
here, you delay other matters, and carry the work over 
very close to some entertainment, or into the dinner 
hour, and this has sometimes been very unfortunate. 
Yesterday a paper on electric railroads was read here by 
Mr. Field. It was full of interest, and yet, because of 
the lateness of the hour at which it was presented, many 
of the members had gone off to take care of other en- 
gagements, or to get ready for the excursion on the 
river, or to get their luncheon ; and for that reason the 
thing was neglected. And yet, we had a paper then 
from a man who was giving us just the character of in- 
formation we wanted, and which was thoroughly prac- 
tical in its statements. It concerned a matter which is 
of quite as much importance to us as the subject of any 
of our papers, and contained information which we all 
want to get at. We want the central station men to 
say something. We want to have papers emanating 
from them which are pertinent to their business. That 
thought has been suggested to me, and, I presume, is in 
the mind of everyone who comes here for information. 

In referring to our station, and in giving you this 
paper, I have done so with the idea of bringing out, 
developing and inviting other papers of this nature. I 
want to say, with reference to this station of ours, that 
the problem which I had there was different from that 
■of almost any central station man that I know of to-day. 
It was to start in and build a plant of large capacity, to 
spend money far in excess of the requirements of the 
station by the business in sight, and to build a station 
which still had a very large business to start with. We 
already had a contract with the City of St. Louis for 2,000 
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lights, and the prospect was, when the station was first 
laid out, that it would ultimately absorb other companies 
— take in a number of smaller stations, as was afterward 
done ; so my instructions were to build as large a station 
on a given piece of ground, which they handed over to 
me, as I could, and regardless of what it cost I was 
confronted by a problem in that particular which will 
explain some of the peculiarities of construction which 
we adopted. 

I built a station with a working capacity for 6,000 
lights, but when the station was put into operation it 
started with 2,000 lamps. All the stations throughout 
the country which are in the hands of our members have^ 
as a rule, grown up from small affairs. They started up 
in some junk shop or other, with a few dynamos, and 
grew as the necessities required ; and the result is that 
there has been an enormous amount of patchwork all 
the way through. But in our station there is nothing of 
the kind. We had to start off and build something 
which would be complete in itself, and which was com- 
prehensive enough to take all the work in the near future 
which was likely to be drawn into it. Since putting the 
station in operation we have absorbed the other compan- 
ies, and brought up the output of the station to the num- 
ber of lights mentioned in the paper. At the time of 
building this station there was nothing of its character or 
magnitude in this country. The problem which con- 
fronted me, aside from the designing and construction of 
the station, was the system of management to be adopted, 
the methods to be applied, the details relative to the 
management of the men ; and it all had to be worked 
out and put in motion with the wheels at the beginning. 
The plan that I outlined, the blanks that I made for the 
government of my men, are those that I am uaog 
to-day. I have made but a few minor changes in the 
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original blanks that were laid out before we had done 
any work at all in the way of operating. And, while, 
undoubtedly, we have followed in details many of the 
practices that have obtained in other central stations, in 
the management of our men and in the division of the 
work, I want to say that I was unable, on applying to a 
number of cities, to get anything to assist me in arrang- 
ing our blanks or system. It was a thing that could not 
be found. I have since found, in conversation with central 
station men who have large plants, that we have thought 
out the same ways of managing our stations, independ- 
ently, that we are working on similar lines. In some 
instances it is peculiar that it is so. One reason for out- 
lining the details of practice at our station is the fact that 
that has not been done very much, and because I realized 
the difficulty I had in endeavoring to obtain information. 
In fact, I did not obtain anything that was of value to 
me. That is my excuse, in a measure, for going into 
details of our plan of working, to such an extent, in this 
paper. 

First, I will refer to our method of caring for the 
street lamps. We have a number of street lamps distrib- 
uted over a very large area. The city required that our 
lamps should be supported very high above the streets. 
The minimum altitude of the lamps is thirty-five feet 
above the roadway. The city also required that we 
should suspend them between the poles. They were 
arbitrary in the matter. In order to get our lamps at that 
elevation, the shortest pole that we could use was fifty 
feet in length. In suburban lighting they require the 
lamps to be fifty feet above the roadway, and they have to 
be suspended from sixty-five to seventy-foot poles — 
according to the length of the span. The average dis- 
tance apart is about 900 feet. I think that we have 
about 1,500 lamps where the average distance apart is 
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825 feet. The rest of them, 500 or more, have an aver- 
age distance of 1,300 feet between the lamps. These are 
long distances. 

In lighting the suburbs, and, in fact, the whole city, 
we have found the use of a cart and horse very desirable. 
As stated in the paper, the average number of lamps per 
trimmer, with a vehicle, is sixty-eight. When one stops 
and thinks about the work — where lamps are located close 
together, easy of access, supported by methods which 
enable the trimmer to get quickly at the lamp ; or even 
supported as mine are, when they are placed so high 
above the streets — that looks like a small number, because 
we have, as, doubtless, many others have, some trimmers 
who care for more than 100 commercial lamps per day. 
But we have our lamps at this high altitude and it takes 
a long time to raise and lower them. We are compelled 
to use a device for raising and lowering — a device which 
has to be lowered and locked, in order to prevent its 
being meddled with — and that necessitates each time the 
unlocking of the device by the trimmer, applying the 
crank, lowering and raising the lamp ; and as the poles 
are set on the curb line of the streets, and passing vehi- 
cles could easily knock off the device, the hoisting device 
has to be placed high up out of the reach of the sides of 
wagons, and that necessitates the use of a ladder to get 
up to the hoisting device. It seemed to me before we 
went into operation that it would be essential to have 
something of that sort. We have a cart, modified to 
suit the requirements, and enabling our trimmers to 
carry extra globes, extra lamps, rubber clothing, means 
for keeping the carbons dry, and any number of tools 
that they wish (and we require them always to carry a 
few), and to carry the means to enable the trimmer to 
make any temporary repairs for the purpose of removing 
any defect or trouble that he may find. We have found 
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that by furnishing our men with cart and horse (requir- 
ing them to furnish the horses) we have been able to 
employ men for $65 per month who are in every way 
equal to the men whom we employ for trimming com- 
mercial lamps, where they carry a step ladder around the 
town, at two dollars per day. For $65 per month we 
find them seeking the position as trimmers. They fur- 
nish their own horses — feeding, shoeing and caring for 
them in every particular — leaving us only to supply them 
with vehicles and harness. The cost of maintenance for 
vehicles and harness is not very great. The cost of out- 
fit was about $75 per trimmer. The cost of repairs, and 
depreciation of harness and vehicles, is about 40 per cent. 
per annum, as we calculate it ; that is, it will cost about 
40 per cent, of the investment to keep it up. That thing 
has been discussed somewhat, and in some other places 
they have tried the use of carts, and are not altogether 
pleased with them ; but where the conditions are satis- 
factory, I must say that we find much better results in the 
care of our lamps in that way than we have ever experi- 
enced with the same class of help. With $40 trimmers, 
such as we have, I doubt if we could get the results that 
we do in any other manner. 

We have a very useful little blank which, I presume, 
may be advantageously used in many other places. We 
have printed on it a form of telegraph pole with fifteen 
cross-arms on it, and ten pins. Although we use no more 
than eight pins for our work, yet we use other pole lines 
in carrying our wires over the city, and we keep a record 
of every pole and wire on those blanks. The location of 
the pole and the positions of the wires on the pole are 
indicated on the blank. From the corner of First to 
Tenth Street, Circuit No. 5 will occupy the two outside 
pins on the top cross bar, and the side of the street and 
the name of the street are given, so that by reference to 
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that diagram at any time we know the exact location of 
our own and of other people's wires. In laying out new 
circuits, and in doing addition work, it is a very con- 
venient thing to refer to, and it saves lots of work. It is 
very convenient, where you have many poles, and espe- 
cially where you have to run a mixed line and inter- 
change with other companies, to have some such 
arrangement. 

In the care of a station, it is rarely the practice to have 
anything in the way of instruments, except those fur- 
nished by the parent company, and, possibly, sometimes 
one outside instrument. We all know the utter unrelia- 
bility of the ordinary commercial device furnished to us 
as an ammeter by these parent companies, and unless you 
do accurately know the amount of current, leaks will 
creep into the plant which I am sure would astonish any- 
one if he were to go at the matter carefully and measure 
them. I do not think that there is a station in a town of 
20,000 inhabitants and over that can afford not to be 
provided with a high reading voltmeter (I am now speak- 
ing exclusively of, and referring only to, arc line circuits) 
that will measure the whole difference of potential on your 
circuits during the operation of them, so that you may 
know the amount of energy being consumed ; and accu- 
rate ammeters are essential, in order to know what that 
energy is. I have made a point of that in the paper. I 
will give you a statement of a little test. Until I had 
made the test, and made the comparison, I could not 
realize that the difference, or the opportunity for differ- 
ence, was so great With ten lamps adjusted to bum an 
average of forty-six volts, with 9.5 amperes of current, 
the average number of watts of the ten lamps was 436 
per lamp. Now, without changing the adjustment of 
the lamps in any manner, but simply increasing the cur- 
rent so that the ammeter needle read 9.8 amperes (an in- 
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crease of 0.3 amperes — and you will find that the indi- 
cator furnished by our parent companies will not agree 
within half an ampere), with an increase of current of 
only 0.3 of an ampere, the average consumption or in- 
crease of watts was 524, or an increase of 20 per cent, in 
the watts consumed. That was the result of changing 
only 0.3 of an ampere. When the current was increased 
so as to give the lamps ten amperes, we had an average 
voltage of 58 volts per lamp instead of 46 — an average 
of 550 watts per lamp, or an increase of 33 per cent, in 
the energy consumed. There is a saving equivalent to a 
very handsome profit on your lamps. 

We all know that of ten, in a moderate sized station, 
some one of the ten will think the lamps are not in good 
order and will come in and ask : ** What is the matter 
with the lamps ? Push them up." The ammeter is found 
to be all right ; still, we give them more energy. Many of 
our superintendents want to have good lamps, and want 
to make a good show with them, so they keep their lamps 
bright in this manner. Now, they will get just as satis- 
factory a light, and a more even light, by having the 
lamps properly adjusted and running them on a normal 
current, as they can possibly get in this manner, and be 
J able to save from thirty-three to fifty per cent, of the 
energy consumed in those lamps. This is a point that 
I know a good many of you have looked into, and you 
have discovered in practice that it is an opportunity for 
very serious leaks, but I have never heard anyone bring 
it out before. The matter has never, to my knowledge, 
been before the Convention, or publicly commented 
upon. This shows you the necessity of having a good 
and accurate instrument adapted to your work. Our 
practice is to take the commercial instruments furnished 
by the company whose apparatus we use, and then stand- 
ardize them, regardless of their scale, indicating where 
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the needle should stand to indicate the currents that our 
lamps are adjusted for. We use two Weston ammeters 
as standard instruments. I find it desirable to use two 
rather than one. We use those almost entirely for stand- 
ardizing these other instruments which we use in practice. 
There is something very peculiar about an ammeter. I 
find that they will run along perfectly accurate, and that 
two or three instruments will agree exactly for a week 
or ten days, and then, without any apparent cause, and 
when working under identically the same conditions, and 
collected together in series, so as to take the same amount 
of current, the needle will vary sometimes as much as 
0.2 or 0.3 on one instrument. Then we bring in our 
standard instrument and put it in the series, in order to 
find out which one of those has changed its adjustment 
It is something that we do not attempt to account for, 
grouped as they are, for this occurs in cases where we 
have them fastened to a board against a post, and where 
all the influences surrounding them are the same under 
all conditions and at all times, and they are not in close 
proximity to any wires carrying heavy currents, and 
there is no opportunity that I know of for change, either 
in condition or position. And yet the change does occur. 
I think that money expended for good instruments to 
be used in adjusting lamps and in maintaining the cur- 
rent constant, is money well expended. In operating 
the large number of lamps that we do, if we had an 
ammeter on every circuit (as some do) we would have a 
very variable condition of affairs. Of course, these 
variations in ammeters would exist. We keep continu- 
ally two ammeters in series. We have a very convenient 
plug and socket made for inserting the ammeter quickly 
in the circuit, so as to get it right in circuit. Our 
practice is in starting up, as soon as the dynamo is in 
operation, to insert the plug, and see that the current 
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is what we desire to show by this instrument. We go 
through the whole series in that way, and that thing is 
repeated in our station every two hours during the night 
and during the day time once an hour. We find it de- 
sirable to do this. ^ While we have not much change in 
load, we have changes in circuit conditions during the 
night, and the governors are not always responsive to a 
moderate change of load. You can easily build up 
your current o. i, 0.2 or 0.3 of an ampere, and the gov- 
ernor will not always respond. We burn more carbon, 
and, of course, more coal during that time. 

This matter of circuit connection is often a fruitful 
source of trouble, as well as one of the causes of an im- 
mense loss of energy, and is a thing to which we all 
ought to pay close attention. I know that all central 
station men now make it a practice to make a solid cir- 
cuit by making good line joints; but when we let out a 
lamp, we are very apt to have a binding post there, and 
we are apt to insert the wire either in the hanger-board, 
or on the lamp proper, and the man sets up the set- 
screw, and leaves the lamp hanging there, and then the 
wire will corrode and a condition will be brought about 
which will soon so disarrange things that a forty-light 
dynamo will run only thirty lights. We use hanger- 
boards for suspending all our lamps, whether inside in 
commercial use or outside in city use. The hanger-boards 
are all provided with cut-offs. But before the boards 
were put into service — not before they were put in ser- 
vice, for we put our plant in operation very hurriedly, 
and so took our boards as they came from the manufac- 
turer — but shortly subsequent to that — we soldered a 
short section of flexible insulated cable to the binding 
post of each hanger-board, and when the man comes 
along to make a line connection after the hanger-board is 
put in place, he makes an ordinary line joint. Thus they 
23 
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get a good, solid, strong connection. The soldering is 
done in our repair shop or done at the station, where 
they have time to do it well. Of course, a man cannot 
do a good job out in the wind and under all the condi- 
tions usually existing when he has to solder up a connec- 
tion of that nature, and where an iron must be used to 
solder a wire to a binding post. We have all seen 
cases where cut-outs on a line have soldered joints which 
had better have been left alone, and even the solder left 
off. There is often a lot of acid left on so that the wire 
is corroded in a very short time, or they get a little lump 
of solder piled up in one corner. The same practice 
obtains as to all the devices that we put in circuit. In 
cut-out boxes we use the best flexible insulated cable, so 
that it may be put in and out many times and leave the 
connection unimpaired. We have these soldered to the 
hanger-board binding post at the station. This leaves 
the lineman nothing but an ordinary line joint to make, 
which he can do outside easily and well. I cannot say 
that that is done on all our circuits, because of the hur- 
ried way in which the plant was put in operation, and 
because we put in 1,200 lights at the very outset, and so 
there is more or less of the old construction which has 
not been overhauled. But, generally, we have no con- 
nections in our stations except solid soldered connec- 
tions, except where a lamp is connected to the hanger- 
board. We have a hook hanger and we have also a bind- 
ing post on this hook on the lamp. We hook the lamp 
into the hanger-board hook, and solder a short piece of 
cable which we put in a binding post, and set it with a 
screw. Thus we get a double connection where we can- 
not have a solid connection. There is no hanger-board 
that I have seen, and no method of hanging lamps by 
hooks, or connecting them by a single connection to a 
hanger-board, that will not develop trouble in ordinary 
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practice, but by using the double connection you get 
very good protection. 

I have mentioned in the paper that it is our practice 
to charge the customer for arc light installations. I am 
aware that this practice does not generally obtain 
throughout the country. One of my employees, who 
came to me from an older company, once told me that I 
was wrong in attempting this ; that the thing could not 
be carried out ; that it would make trouble, and give us 
bother in endeavoring to collect from or compel cus- 
tomers to pay arc light installations. I maintain that 
there is no more reason why we should do wiring free 
than there would be for a gas man to charge nothing for 
piping a house. There is no more reason why a gas 
man should pipe a customer s house than there is for our 
wiring a house free for incandescent lamps. Of course, 
in the early days, when arc lights were still an experi- 
ment, we were anxious to get the thing in a man's house, 
so that he would try it, hoping that if he liked it he 
would keep it ; and so we did not charge for wiring. 
And later on the same thing prevailed, and to get a cus- 
tomer started, we were willing to do the wiring, for the 
sake of getting him converted from the present method 
of lighting by gas, to the new method of electricity. 
And so that practice has been followed up, because the 
precedent had been established. But there is no sense 
in it — no matter how much you think you cannot get 
away from it. It is like anything else. If you charge 
for the wiring there is likely to be an awful kick at first, 
but it will soon wear away, and men will finally come to 
recognize it as a correct business principle that you have 
got to make from some other source the money which 
you spend in putting in lamps, and that if you are making 
a fair rate of profit on your lamps, if you have still to add 
this extra cost of wiring to it, you increase the cost, and 
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if you place this increased cost of the lamp on the man 
who keeps the light but for a few months, then you are 
imposing on the man who keeps his light for a long 
time. We have effected a saving, or decreased our ex- 
penses more than $600 per month, by refusing to put in 
the lamps free. We make a charge of 35 cents per hour 
for all labor except that of the foreman, and we charge 
40 cents per hour for his time. We also charge for the 
horse and wagon at the same rate, and we charge from 
the time the men leave the station until they return. 
That charge will usually cover the time of connecting it 
in circuit, and the cost of the minor things which we 
never take out — in the way of screws, insulators, and 
such other little things — and perhaps, also the cost of re- 
moving the wires. We have another shrinkage there in 
the scrap wire that comes in, and that may or may not be 
covered. But in a measure, this charge covers the ex- 
pense. We make it a point with our customer that we 
want to own those appliances, that we bear the cost of 
them, but that we want to charge him for the labor, and 
we charge for the labor in that w^ay. We do not pay those 
prices, asyou understand; to our linemen. We own our own 
teams. The horse and wagon is worth $4 a day to us, 
charging at that rate, and does not cost us anything. I 
know that there is a good deal of objection made to this 
plan, and, in fact, the president of our company said that 
I was taking a wrong stand; but it did not make any dif- 
ference to me, and after the first few months all objections 
were gone. Many of our customers require only short 
service lamps, as from October to the first of Januarv, 
or, perhaps, through the winter, taking them out in the 
spring, and we have customers who take lamps for six 
months in the year only, their business being of such a 
nature that they do not require them longer. Those 
people want the lamps ever}' year, but not for all the year,. 
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Still they do not want their wires taken out ; and so, to 
save increased expense to them, and to avoid the taking 
out and putting in of wires, we require them to sign a 
contract, when the period of service expires, for the suc- 
ceeding season. Then we leave the wires in, and agree 
to connect them without cost. But for our own protec- 
tion we disconnect them entirely from the circuit. We 
always cut the wires out of the buildings, close the circuit 
at the pole, and take down the loop leading to it. I am 
satisfied that it is well worth the cost to do this, for then 
w^e are in no danger of burning them up; and by cutting 
them off, closing up and making a solid circuit, we do 
not have to look for trouble from cut-out boxes, or other 
bad contacts, nor do we have trouble. The place where 
men never think to look for trouble is in these dead 
wires. They forget them. While this costs little money, 
I think it saves a little in the end. 

I do not know whether I have touched on all the 
points that I wanted to, and which are covered by this 
paper, but if there are any other points of interest to 
you, I hope you will bring them up. 

The President : Are there any remarks upon this 
paper of Mr. Ayer's ? 

Mr. Nicholls : I am very glad that Mr. Ayer 
dwelt so strongly upon the inadvisability of central 
station companies doing free wiring. Of course, I am 
not at the present time interested in arc lighting, but 
when we commenced incandescent lighting we were 
advised to do free wiring. I took the ground that it 
would be unbusiness-like ; that it would be on the prin- 
ciple of those people who sell tea at so much a pound 
and give a chromo with it. I thought that we would not 
develop so rapidly if we did that as we have, fortunately, 
done. We have done our own wiring, for the reason 
that in our city we have not had the advantage of first- 
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class construction companies upon whose, work we could 
depend. There was some little wiring done and it was 
unsatisfactory, and we started in to do it ourselves, as a 
matter of self-protection. We have connected up — I do 
not remember the total number — but in the last fifteen 
months we have wired for upwards of i2,o(X) lights, and 
we have endeavored to make it as near cost as possible, 
so as not to make it burdensome to the consumer. 
Still, I find that we have made a very fair percentage of 
profit, which has gone to defray the many items of ex- 
pense that would otherwise be chargeable to general 
expense account. I think that if there could be some 
understanding that free wiring should not be done it 
would help the electrical industries, because when we 
started to charge we were met with the statement that 
this town and that town were doing free wiring, and we 
ought to do it the same way. It is simply a matter of 
business. If we charge for wiring, we are going to get 
it out of them in some other way. If we are going to 
lose ten, fifteen, twenty thousand dollars a year for wire, 
we have got to make it up in our meter charges in some 
other way. 

Mr. Francisco : There is one feature of this business 
that has been overlooked. It is v^er}'^ convenient to carry 
out Mr. NichoUs* plan, and I fully concur in his views — 
provided there is only one company in the place. But if 
you have two or three different companies, an entirely 
different plan of operation is inaugurated at once. If you 
charge for wiring, the other company, nine times out of 
ten, will put the charge for wiring at less, or the people 
will go to one company and get their price, and then 
to another company and get their price, and so on, 
and the man who does it for the least money gets the job 
every time. Of course, the true way is to chai^ge for 
wiring, but with competition and two companies I have 
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found it is uttierly impossible to charge for wiring, 
because the other companies would do it for nothing. 
Of course, you cannot get parties to take your lights 
when they can get the same thing without paying for it. 

In regard to Mr. Ayer's paper, I have been very 
much interested in his remarks. They have been very 
instructive to me, because I have had the pleasure of 
examining Mr. Ayer's station all through. The good 
book says you should not envy, but it seemed to me I 
could not help feeling very peculiarly in going through 
that station. It is complete in every respect, and there 
are a great many things there that are instructive, and 
every electric light man should have the chance to exam- 
ine and, if he could, adopt them, because they are prac- 
tical, and based on practical working. Now, I hope that 
we can, in time, adopt some plan or some arrangement in 
regard to this very question of free wiring, because it is a 
very serious difficulty ; there is no question about that. 
In many stations renewals are furnished free. I fur- 
nished them myself. I made no charge for renewals on 
lamps. Of course it is a dead loss to the company, and 
the charge should be made for renewals, the same as for 
wiring and those things, and I trust that in time we may 
be able to get some other basis or plan of operation 
whereby we can carry this out, and have our return for 
that service, just the same as we do for all other service. 

Mr. Nicholls : I am glad Mr. Francisco referred 
to the question of competition. I think it is better to 
sell your product at a lower price — to give a discount — 
rather than to give something for nothing. You then 
know exactly what you are doing and exactly what you 
can afford to do. If you do free wiring, I maintain that 
you have no right to charge it up to capital account ; 
you ought to charge it to expense account. When once 
you wire a customer's premises,, he has you at hi^ m^rcy; 
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he can tell you to take your wires out. Whereas, if you 
meet competition by saying we will give you lo, 15, or 
20 per cent, discount, then if you have a row with your 
customer you simply lose his custom, but you are at no 
financial loss in the matter as regards the actual expendi- 
ture of capital, and I think that is a far more reasonable 
way of meeting competition — to sell the product at 
lower prices. 

Mr. Francisco: I would say that I always charge 
free wiring to expense, and not to construction, or any- 
thing else. It is a dead loss. 

Mr. Seely : Three of the largest companies in 
New York started in to do free wiring. I think they 
spent half a million dollars before they realized the fact 
that it was an expensive luxury. It cost them, on an 
average, about three dollars a light to put in. They 
finally reached a combination whereby they agreed to 
charge the customer actual cost. Some enterprising 
gentlemen put the cost down to a dollar and a half a 
light. His opponent kept his price stiff at three dollars. 
The three dollar man did not get the business. Finally, 
the wiring got down again to about a dollar a light 
But I do not agree with the gentlemen about the 
account to which wiring should be charged. In some 
large buildings there is $ 1 0,000 worth of wire alone. If 
you make a contract with a man to wire a building, 
you make a contract with him to either buy that wire 
at the expiration of the contract, or to remove it. You 
will find that companies have spent thousands of dollars 
in wiring large buildings, and it would be nonsense to 
charge that to expense. 

I would like to ask Mr. Ayer about a point in ida- 
tion to the adjustment of the arc lamp. It aqppeais that 
Mr. Arer adjusts the ammeter up to the arc lamp. In 
other «rords» he establi^es a zero point and adjusts his 
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lamp to that zero point. It may be five, ten or fifteen am- 
peres ; it may be one ampere. I do not believe that an arc 
lamp can be accurately adjusted, taking a large plant such 
as Mr. - Ayer has. It is a pretty hard matter to get all those 
lamps nicely adjusted so that they take a certain amount 
of current. We have found in calibrating our meters — 
we have sent one to an institute of technology for a cali- 
bration, and have sent another to a first-class instrument 
maker — that they would vary. We would write to those 
gentlemen and they would say that they had gone 
through the work carefully ; probably it had got out of 
adjustment in shipping. What electric light people are 
suffering for at the present time is accurate instruments 
— something that will not get out of order. 

Mr. Ayer : I would like to say to Mr. Seely, about 
the inability to accurately adjust arc lamps in a large sta- 
tion, that I think we are better able to do it in a large 
station than in a small one. I have two young men 
whom I do not think can be made competent to adjust 
an arc lamp until they have about two months' practice. 
I do not think anyone can. I have two young men I 
give that work to and they have become very expert at it. 
It is very remarkable how quickly they will detect a flaw in 
a lamp, and locate the cause of it. And it is the same with 
carbons ; it requires practice. In a large station we are 
better able to do that than it can be done anywhere else. 
But there is no question that you can get a better adjust- 
ment of a lamp by having a constant current maintained 
on the circuit, and arriving at what the average length of 
arc shall be by the use of a voltmeter, rather than 
judging it by your eye. If the lamp is in proper con- 
dition you will find that it has a normal voltage. There 
is a range between the hissing and the flaming point, 
which, when adjusted by a voltmeter, will bring the lamp 
where it belongs. But you will frequently adjust a lamp 
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and find that it is either too low of too high. You 
will find that when you have a lamp that is work- 
ing defectively from some mechanical trouble you 
do not detect that without the instrument. You do 
not know what the length of the arc is — what voltage is 
consumed. This is the result of my experience in the 
matter. We have it under the best conditions, where we 
handle a number of lamps a day — fifteen or twenty lamps 
g(iing through our repair shops, being overhauled and 
repaired, That number of lamps passing through 
the hands of my own men every day, they have 
become, as I say, very expert, and they are accurate 
in arriving at results. By contrast, however, you 
might mention a manufacturing company. I know 
that when my lamps were sent to me the parent com- 
pany stated that they were in good adjustment to hang 
up on the circuit. Unfortunately — or fortunately,, 
rather — I had been connected with a parent company 
prior to building that station, and as the lamps came in 
I had them taken out and cleaned up and then reassem- 
bled and tested, to see where the faults were, and ad- 
justed I found about lo per cent, of them tJiat would 
not have burned at all if they had been hun^ up,, 
and 5V3 per cent, that would have opened the cir- 
cuit ; yet it was not apparent in the lamp. But the 
young men whom they have had put them tiboroii^ a 
series of tests* Those lamps had all been, as they 
thought, adjusted. They just went along and Looked at 
them. The men who did that were earning a dollar or 
a dollar and a half a day. They never saw the lamps 
afterward, and knew very little of them, anvway. 
Now, taking their experience of it, one would say that 
their method of adjusting would not amount to very 
much, and that the adjustment of arc lamps was not a 
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very practicable thing. But my experience is that it is 
a very practicable thing, and can be arrived at very 
closely ; but it takes time, and you must take one or two 
of your station men, and insist upon their doing it. 
The way I have insisted on it is to have a lamp burn 
eight hours, compelling them to go through that whole 
thing during the whole period of the consumption of the 
carbon. It costs a little money, but the money is saved 
in the end. It does not cost half so much to burn a 
lamp all day, and supply it with carbons, as to put that 
lamp into service, and have the defects develop after it 
has been hung up. Take a double carbon lamp ; it will 
burn all right. Try it on the other side ; it will burn 
all right. In an hour it will go out. By this method of 
testing you will discover the cause of that. I use boys 
in this work eighteen or nineteen years old. They are 
paid $35 or $40 a month for that character of work. I 
keep sifting them through. Ultimately, I think I am 
going to have some bright boys. It is just like making 
rules and having systems. If you make a rule you want 
to enforce it. They used to think lamp adjustment was 
fun ; but I insisted on their working around, applying 
the voltmeter and the ammeter. That is a point upon 
which there is no danger of laying too much stress. 

Mr. Orford: I should like to say a few words 
about this matter. If Mr. Ayer has any trouble with his 
governor, the best thing to do is to get a better one. I 
should think at this time — 

Mr. Aver : I have a most satisfactory governor, 
sir ; it gives me no trouble. You have to put an accu- 
rate, delicately adjusted ammeter on any dynamo. I 
know of no governor that will hold its place under all 
conditions. If you would indicate such a one to me I 
would like to have you do so. 

Mr. Orford : I will not indicate it ; but they must 
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be made ; there is no reason why they cannot be made. 
I have been operating arc lamps for seven or eight years, 
and I have had various types of arc machines, and I 
know there are some of them, as Mr. Smith said the 
other day, on which the only governor is a big load. I 
think it is a very crude way of running a station to trust 
to the machine without a governor. It is really going 
to the same practice as taking the governor out of the 
engine. Nobody would think of setting up a locomo- 
tive or a stationary engine without setting up a good gov- 
ernor, and, in a great many instances, the highest price 
will be paid for an engine having a good regulating 
governor ; and the same thing can undoubtedly be done 
with the arc machines. I suppose the fact that people 
do not look out for the best governor is evidence that 
they are satisfied with what they have. I am not saying 
this for the purpose of advertising anyone's dynamo — 
I have been accused of that at times — but it is because I 
am somewhat peculiar on that point. I know there are 
dynamos in existence to-day which, if running one light, 
will show it is running ten amperes. Take the Weston. 
You put forty lights on that machine and it will show 
ten amperes. I know the regulating devices have to be 
carefully looked to, but when once placed in position, 
they give no trouble. That is my experience in seven 
years. 

The same thing may be said of an arc lamp. An arc 
lamp, to my mind, requires only one adjustment I have 
had arc lamps in stores for six years, and they have never 
been touched. The only thing they have had done to 
them has been the trimming. You bring those lamps 
into the station and if they do not burn as well as the 
average lamp I will take a back seat. I think I can say, 
without being egotistical, that I have had the credit of 
having as good lamps as can be shown anj^where. I 
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certainly know that an arc lamp can be constructed, 
which, having once been adjusted for whatever current 
you intend maintaining, will burn correctly if you main- 
tain that current. 

With reference to this opposition which is continu- 
ally cropping up. When we started into the incandes- 
cent business we thought the wisest thing we could do 
would be to go to the customers, get as good a price as 
we could, and ask them for as small an amount as possi- 
ble to begin with. Their gas fixtures were all in the 
stores. We had to say something to them to get them 
to accept the electric light in preference to gas, and we 
thought it would not be a very good method to begin by 
telling them that they had to pay for the wire. Conse- 
quently, we took the ground that the smaller the expense 
to the customer in the first place, the more customers 
we would be likely to get. We recognized the fact that 
we were going to spend a considerable amount of money 
in wiring stores, and we thought it would be a perma- 
nent business. We have had the incandescent light in 
stores for four years. We have had very good prices. 
The cost of the installation is a small amount when you 
spread it over four, or, perhaps, forty years. I see no 
deterioration of the material, and the amount of money 
necessary to keep it in good condition is very small indeed. 
The question of renewals is one about which we have 
debated very considerably. The only advantage which I 
can see in the customer buying his own lamps would be 
that we could sell them in a bunch and have done with 
it, .whereas we supply them one or two at a time, as re- 
quired. The disadvantage of the customer buying his 
lamps has appeared to us to be that some of them might 
burn the lamps as long as they would burn, and in that 
way it would not be very creditable to us to have to 
compete with very good gas. 
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Now, then, if the Convention can help us in any way 
to kill competition in our town, we would like to get 
some assistance. The competition which has been 
threatened us has been threatened by a member of the 
Association, and if the Association can do anything to 
keep one of its members from coming into competition 
with another, we should be glad of its assistance. 

Mr. Scott: I feel very grateful to Mr. Ayer for his 
talk ; it is just the kind of talk I came here to listen to. 
We do not have arc lights, but we have incandescent 
lights. I gather a vast amount of information from what 
he says, and I understand well the importance he at- 
taches to standardizing a voltmeter and an ammeter by 
an instrument not made by the parent company. We 
have standardized voltmeters and ammeters made by the 
parent company, and the voltmeters and ammeters on 
the switchboard are apparently all right, according to 
that, but in testing otherwise I found that one street loop 
having an amperage of about 7.7, running on the series 
system, showed when I put it on one machine by itself, 
eight amperes by that ammeter, and on another machine 
eleven amperes by that ammeter. I transferred the am- 
meter to the other machine, and I found the trouble was 
with the instrument itself. In testing the exciters of the 
direct current machine I found one was giving 98 volts, 
another 1 15, another 140. There is evidently something 
wrong about that ; and I did that only by getting a Wes- 
ton current voltmeter and putting it on in place of the 
voltmeters which we had in the station. I think it is of 
great importance to everybody. Our men are told to 
test and standardize the voltmeter and amperemeter every 
hour. 

In regard to free wiring, we have stopped that We did 
it because the gas company, which had lowered its rates 
from $2 to $i.6o, in order to compete with us, finding 
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that that was not sufficient, had offered to pipe all large 
stores and residences free. With small stores they threw 
in fixtures. We immediately started free wiring. We told 
people that the gas company knew they had an inferior 
article or they would not have done that ; because, since 
1856, every man had had to pay for every foot of pipe 
from his meter to his burner. The increase of consump- 
tion of electric light has not varied a particle since they 
began with free piping and we began charging for wiring, 
and I think that, while sometimes it may be a loss of 
capital for a few months, in the end it is good business 
management. But when you have a good article, and 
are determined to keep it good, and another man is try- 
ing to cut your throat, it is poor policy to spend your cap- 
ital in trying to cut his throat. I would rather stand 
aside, and try to convince the public that I have a better 
article, and cannot come down to any such rates as those. 
When we started, we, of course, wired free in stores. 
We paid the cost of installation of 300 lamps in four 
blocks on one of the principal streets, which was $696. 
That was two and a half years ago. Those lamps have 
paid us $300 a month during that time. I believe that 
would be a good investment. At the end of the year we 
charged that off to profit and loss. But after firmly 
establishing the company, I think that wiring should be 
charged for. It must become a rule in future, to be 
adopted by the electric light companies just as it used to 
be by the gas companies, and just as it still is by the 
water companies. 

Dr. Louis Bell : With reference to what was said 
by Mr. Orford in relation to the governor, I have fre- 
quently heard the same remark made casually, and I 
must say that from that standpoint we ought to congrat- 
ulate the makers of such apparatus from the bottom of 
our hearts ; because I can assure the members of the 
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Association that no such result can be obtained by the 
best scientific instruments, made and adjusted with the 
utmost care, kept in the laboratory, used only by skilled 
men. I leave it to you how likely it is that such results 
can really be obtained in practice. Take the best labora- 
tory instruments and they will get out of adjustment 
with the most skillful use, and when they are subjected 
to a degree of care which could not be even approxi 
mated in the most refined commercial work. I think 
the cause of the error that is so frequently made in 
ascribing exceedingly fine regulation to commercial 
apparatus is due to the fact that it is not sensitive 
enough to show more variation. I have tested, first and 
last, in the laboratory a good many commercial instru- 
ments. I find that a good many are excellent for rough 
work. But the needle of a sensitive ammeter will sway 
through several divisions, while the indicator on the 
commercial instrument will not move at all. I have 
seen a delicate ammeter put on an arc light circuit, and 
then the regulator of the machine was fiddled with and 
seesawed with until it ought to have changed the current 
by a number of per cent. As a matter of fact, the 
commercial meter showed small changes ; the accurate 
instrument big changes. And even those accurate 
instruments have to be standardized very frequently, to 
get good results from them. There are to-day no 
ammeters and voltmeters suitable for portable use that 
can go without watching. There are very excellent 
ones — fine instruments — but they want to be looked 
after. I am very strongly reminded, in speaking of the 
commercial regulator that keeps absolutely x amperes 
flow over the line all the time, of the gentleman we all 
know whose watch has not lost one-tenth of a second in 
two years, and of the other gentlemen who takes pride 
in the fact that his family clock still keeps excellent 
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time, as he assures you after comparison with the sun, 
and yet has not been cleaned for twenty years — a most 
marvelous piece of mechanism. I think we are very 
much inclined to overlook small discrepancies sometimes,, 
when the general results seem in the rough to be all 
right. 

Mr. Orford : Anyone familiar with an arc light 
station knows that we do not use Thomson's reflecting 
galvanometer to take readings by. There is no use in 
using an ammeter which fluctuates backward and for- 
ward. We use a Weston dead beat. The simplest 
way that I know of to keep your ammeters and volt- 
meters in good order is to have a pair of them. If you 
have a pair of ampere-meters, and put one in the station 
for every evening, so that you can take a test once a 
month, that ampere-meter will stand you a dozen years^ 
If it is not possible to make an ammeter that will 
stand such a test as that, our friend Mr. Weston's liffe 
has been spent in vain, I should say. Everyone knows 
the difficulty of keeping in circuit a voltmeter that is 
only required on the incandescent work. A voltmeter 
being in a circuit is quite unnecessary, in my opinion, 
for incandescent work. If you can get a Howell lamp 
regulator, you will find that that regulator will answer 
your purpose. Of course, the action of the voltmeter is 
principally on the lamp that is burned with it They 
supply an excellent lamp, and you recalibrate that lamp 
once a week, if you desire. I have had four years' expe- 
rience with them. I assume that the Howell indicator 
will get out a little, but it is a very small amount. But 
you can take your lamp, regulate it, and calibrate it to 
suit yourself ; you can do it once a night if you like ; 
we find that once a week is quite ample. Of course, 
our readings are taken from the mains that go up the 

street. We take our readings from the mains occasion^ 

24 
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ally with one of Weston's voltmeters. With that 
method, we are able to find out whether our station in- 
struments are pretty nearly accurate. I do not wish for 
a moment to be understood as saying that there is no 
variation in our current ; the governor will not move 
unless there is a change in speed. It is the same with 
the regulation of an arc lamp. Any one familiar with 
the regulation of the arc will know that the current 
does not stand steady. It goes backward and forward, 
up and down. You can limit it by devices which they 
have supplied, and keep it moving but a very small 
amount. The arc lamp is not such a sensitive instru- 
ment that it will go out because there is a variation 
of ten per cent., even in your current. I think you 
can vary the current ten per cent., and there is not a 
man in the room who can tell the difference. I can give 
you an instance. I happened to be running a machine 
which is really a sixty-five light machine. It is a Brush 
machine, 1 was competing with the Thomson- Houston. 
I gave them pretty good competition, and I dropped 
the current. 1 had seventy-five lights on the machine. 
I dropped my current down, and there was not a person 
who knew anything about it. In fact, a couple of years 
afterward* one of the lamps which I had had in use hap- 
pened to get into the hands of one of my former compet- 
itors and he got it on his regular ten ampere circuit, 
and he was surprised at the action of the lamp, and won- 
dered why that lamp had changed so much ance I had 
it. He was not aware that I was rumiing ei^t am- 
peres^ My competitor was running ten, Consequendy. 
you see that the difference of a quarter of an ampere, 
cvmi. in a lamp is of no moment 

Mil Seely: I believe the point made by Mr. 
Avrt^r is that in large stations running an ampere more 
tit Les^ it is a question of coal suf^ply aalr» and not aques- 
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tion of reducing the light. I think that seven-eighths 
of an ampere makes a difference in profit of $75 in 
the coal. Those are the points he desired to bring out. 
A man said to me that he could reduce his amperes to 
nominally nothing and still give light. I would like to 
know how you can hold your voltage if you cut down 
your amperes. I have seen some stations running five 
amperes for a 2,000 candle power lamp. If you gentle- 
men desire to go and see a ten, an eight and a half, or a 
seven ampere lamp, and say that there is no difference, I 
would like to have you do it. I have had the pleasure 
of visiting nearly all the prominent stations throughout 
the United States in the past two months, and I could 
see a difference in the light. 

Mr. Orford : I do not advocate the running down 
of the current, but I say that a small amount of reduction 
cannot be perceived in a lamp. Nevertheless, I do not 
advocate it. But I do say that such machines are in ex- 
istence, and in every day operation, and if any one will 
come to Bridgeport he can see them for himself. We 
go over our machines every night, take the plug out, put 
the ammeter in circuit, and see if it is all right. Night 
after night, week after week, and month after month, 
those machines will run, and run correctly. Of course, 
the needle will vibrate a little, high or low. I certainly 
would not advocate any attempt to give your customers 
any more than you are obliged to give, but it is your 
salvation to give them satisfactory lights. But as to the 
question of the volume of current passing into the lights, 
I have been in Montreal, and I declare that I could not 
tell to-day whether they are burning a 1,000 candle power 
lamp or a 2,000 candle power lamp. I think that gentle- 
men who have made this arc light business a study will 
admit that it is very often difficult to tell whether a lamp 
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is operated by a seven, or a six-eighths, or a ten ampere 
current. 

The President: If there is no further discussion on 
Mr. Ayer's paper, I will call upon Mr. NichoUs to read 
the paper of Mr. Warner, on Different Forms of Carbon 
Used in Arc Lighting. 

Mr. Nicholls: Considering the lateness of the hour 
and the fact that we are to have an executive session 
which will be likely to consume considerable time, I 
would suggest that Mr. Warner's paper be taken as read. 
I think that every member of the Association has received 
a copy and has read it. It is a short, terse and practical 
paper, but it is a paper that, so far as I can see, calls for 
very little discussion. And so, with your permission, I 
move that Mr. Warner's paper be taken as read. 

Mr. Armstrong : I second the motion. 

(The motion was agreed to.) 



DIFFERENT FORMS OF CARBONS USED IN 

ARC LIGHTING, 



In the period just preceding the introduction of the 
arc electric lighting commercially, experimenters and 
inventors had brought forward numerous plans, ideas and 
theories regarding the size, form, and manner of using 
carbons, and in view of the fact that no reasonably cheap 
method of generating the electric current then existed, a 
surprising amount of attention was given to the subject, 
and the developments of the art, shown by many publica- 
tions, form no small part of our history of arc lighting. 

It is not my purpose to dwell at length upon the 
history of carbons generally, but rather to touch lightly 
on some of the more notable forms known at the time of 
which I am speaking, and then to pass on to a considera- 
tion of the utility and practical results obtained with the 
different forms of carbons in use at the present time, 
paying special attention to the matter of form and size 
as affecting the results. 

The form of a cylinder or pencil, it is noteworthy, was 
that used by Sir Humphrey Davy in his earliest experi- 
ments, and he even devised special holders or clamps to 
retain the carbon pencils in alignment and facilitate 
their adjustment with a view of maintaining a constant 
and steady light. 

Archereau subsequently adopted the pencil form of 
carbon and used it in his lamp now so justly considered 
as the first practical arc lamp ; it does not appear, how- 
ever, that he turned his attention particularly to the 
matter of form. 
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Wright and others stand on record as experimenters 
with carbon discs brought edge to edge and made to 
rotate as they were consumed; and the combination of a 
disc placed on edge above a vertical pencil of carbon was 
also tried at this early date. 

Wallace and Farmer made use of broad, flat plates 
of carbon, placed in a vertical plane, one above the other, 
the arc forming between the edges as they were drawn 
apart, and shifting back and forth from one end of the 
plates to the other. Another inventor, at about this 
same date, placed flat plates of carbon side by side with 
the arc forming at the upper edges of the plates and an 
intervening insulation of some refractory material, the 
arc forming at the upper edges of the plates and grad- 
ually consuming them. 

Jablochoff in 1876 introduced his well-known electric 
candle, a form of arc lamp in which cylindrical carbons 
are employed placed in a vertical position and held sepa- 
rated by a thin filling of refractory insulating material. 

Now, when we look back at the work of these early 
inventors, and consider what special object they had in 
mind in making their experiments, it is at once apparent 
that it was continuity of action, and it stands on record 
that they met with fair success, so far as the feature is 
concerned, some of the lamps being capable of twenty 
hours burning without attention. 

In 1874 Mathias Day produced an arc lamp in w^hich 
two cylindrical pencils w^ere placed in the upper holders 
and two in the lower holders, the upper ones occupying 
a plane with the lower and directly over them. Here the 
avowed object of the invention was to secure long- 
conrinued operation of the light without requiring atten- 
tion, and it is certain that he accomplished it in a very 
creditable and ingenious manner. 

Coming, now, to the time of the commercial birth of 
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arc electric lighting, we find Jablochoflf in the lead, 
closely followed by Brush and Weston, each making use 
of the cylindrical form of carbon pencil and turning their 
attention most assiduously to the feature of continuity of 
operation, the first move being an increase in length of 
the pencils. Carr^, a French manufacturer, at this time, 
became prominent as a maker of carbons, and succeeded 
in producing pencils about seven-sixteenths inch 
in diameter, and thirty-two inches in length, and it was 
thought by the use of lamps of suitable length these 
long carbon pencils could be advantageously used when 
long-continued burning was a necessity, but, owing to the 
difficulties encountered in the manufacture, and also 
trouble in maintaining proper alignment for the carbons, 
a length of twenty-two inches was soon settled upon 
as most practicable and convenient. 

As the business increased and the demands became 
better understood, the inventors again essayed to solve 
the problem of continuity of action, but, in many cases, 
such attempts were but returns to old forms and 
methods, and did not result in any practical advance. 

Various forms of double carbon lamps were intro- 
duced, and, for a time, these were thought to be the only 
practical and commercially successful way out of the 
difficulty, but more recent developments have shown a 
far simpler and better way, and one, furthermore, that 
cannot fail to impress the practical electrical engineer. I 
refer to the simple expedient of using a carbon pencil of 
five-eighths inch diameter, fourteen inches in length, in an 
ordinary single carbon lamp. It is true that this is not 
new, and that carbon pencils of such size, or even 
greater, were tried long ago ; nevertheless, the intro- 
duction of carbons of this size and form has a very great 
bearing on the commercial side of the situation ; but 
before going into that matter I wish to say a few 
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words regarding the lighting efficiency of five-eighths inch 
carbons. 

Having noticed that the question had been raised as 
to whether these carbons would give as much light for a 
given expenditure of electrical energy as would those of 
one inch diameter, I tried the following experiments : 

Two single lamps were connected in series in an arc 
circuit, one being supplied with five-eighths inch carbons, 
fourteen inches in length, the other with one-half inch 
carbons, twelve inches in length. Around each lamp was 
branched a voltmeter indicating the voltage. The lamps 
were then adjusted until they had the same voltage, and 
as current was, of necessity, the same in each, it was a safe 
conclusion that equal amounts of energy were being sup- 
plied. Photometric comparison of the two lights was 
then made at the horizontal, and at many different angles, 
above and below, with the result that no perceptible 
diff'erence could be found in the power of the lights. 
During the tests the current was maintained as constant 
as practicable, and care was taken to base the comparison 
on an average deduced from a large number of readings. 

Now, while this matter of lighting efficiency is one 
that concerns the people operating electric plants, it does 
not interest them to the extent that other features upon 
which I have yet to touch may, as I happen to know 
that the management of lighting stations look long and 
loWngly on any plan that seems to give good promise of 
reducing running expenses. To begin with, there is the 
diflFerence in first cost between a single and a double car- 
bon lamp, and the difference in the expense for repairs 
and attendance, these items varying, of course, with the 
dMerent lighting systems. Still another important savii]^ 
is in the cost of carbons, the cost for a given number of 
fcrocnrs nm being fully thirty per cent, greater with one- 
hM Dsicfa than with five-eighths inch carbons. There is 
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the further important saving in the breakage of globes 
which often is caused by the sudden shifting of the arc in 
the double carbon lamp. Twin carbons, consisting of two 
cylindrical pencils placed parallel and in close juxtaposi- 
tion to each other, and connected by a web throughout 
their entire length, have of late been introduced, and when 
in use, the arc alternates between the different pencils 
comprising the upper and lower twin carbons. A test 
of these carbons, made principally with a view of deter- 
mining the life and lighting quality, gave unsatisfactory 
results in the following particulars. It was observed that 
the duration of burning for a given weight of material 
was not nearly equal to that which could be obtained 
with the same amount of material in a single cylindrical 
pencil. This I attribute to the more rapid disintegration 
of the twin carbon, resulting from the very frequent 
heating and cooling of each member. Indeed, this is found 
to be true of two carbons where arranged as in the Day 
lamp, or so that the arc alternates frequently beween the 
different sets ; and there is quite a noticeable difference in 
consumption of carbon for a given duration of lighting 
as compared with an ordinary single carbon of the same 
diameter burning without interruption. 

Another undesirable feature of twin carbons is the 
shadow cast by the non-burning members, which, while 
it may not be disagreeably noticeable when the lamp is 
provided with an open globe, most certainly operates to 
reduce the total output of light. 

It may be argued that the main item of expense in 
the manufacture of carbons does not lie in the material, 
and the fact that five-eighths inch carbons cost so little 
more than one-half inch would bear out such a position, 
and I have merely mentioned the fact of the rapid disin- 
tegration and burning away of the twin carbons by way 
of explanation. 
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Mr, Francisco : I have a resolution which I desire 
to introduce in regard to some business that was not 
completed yesterday. I will not take time to discuss the 
matter at all : 

** Resolved, That the report of the Committee on Safe 
Wiring, and rules adopted, be printed immediately, and 
a copy mailed to each central station and insurance asso- 
ciation in the United States." 

Dr. Mason: It is essential that the words, '*as 
amended," should be introduced there. We do not adopt 
the rules as reported by the committee. 

(The President, at the request of Dr. Mason, read the 
resolution again.) 

Dr. Mason : Pardon me ; we cannot let that go on 
record in that way. 

Mr. Francisco : I do not quite understand the 
Doctor. 

Dr. Mason : That does not express anything. I 
am sure you don't want it to go that way. 

Mr. Armstrong: Why not say, ''Resolved, That 
the rules for safe wiring, adopted by the Convention, be at 
once printed and sent ? " 

Mr. Francisco : I accept the suggestion. 

(The motion was carried.) 

Mr. Francisco : On behalf of the Executive Com- 
mittee, I wish to offer a motion, and I will not take time 
in discussing it. I move that Sir William Dawson, 
Frank R. Redpath and Professor Henry T. Bovey be 
made honorary members of this Association, under the 
recommendation of the committee. 

Dr. Mason : I second the motion most heartily, 
and will not take time in making remarks which spring 
to my lips. 

Mr. Seely : Before that motion is put, I offer you. 
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sir, a name to be attached to that resolution — Mr. 
Thomas D. Lockwood. 

Dr. Mason : It cannot be, except coming through 
the Executive Committee. 

Mr. Seely : I would like to know, then, when these 
names were presented to the Executive Committee, and 
when this Executive Committee was called to consider 
them. I shall most assuredly insist on the committee 
assembling and passing upon Mr. Lockwood's name. 
Mr. Lockwood is a^gentleman who has followed us 
around at our meetings, who is an eminent electrician, 
who is a clever fellow, and I think it would be an honor, 
not only to Mr. Lockwood, but to this Association, to 
have him as an honorary member. It would also be 
an honor to the Association to have the previous gentle- 
men become honorary members. I simply suggest that 
Mr. Lockwood's name be brought before the Executive 
Committee before this vote is taken. 

Mr. Francisco : A large proportion of the Execu- 
tive Committee are here, and they can answer for them- 
selves without delay. I, as one member, will be in favor 
of the motion of Mr. Seely. 

Mr. Ayer : I would like to express the same senti- 
ments, as a member of the Executive Committee. 

Mr. Burleigh : I agree with Mr. Seely about the 
desirability of making Mr. Lockwood an honorary 
member, and it can be, and undoubtedly will be, done. 
But I ask for the question on the names already pre- 
sented. 

(The motion was put and carried.) 

The President : I declare Sir William Dawson, 
Frank R. Redpath and Professor Henry T. Bovey 
honorary members of this Association. (Applause.) 
The Secretary is instructed to at once advise the gentle- 
men of our action in this particular. 
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Mr, Seely : I represent one of the Executive 
Committee, and four of the Executive Committee have 
said that they were perfectly willing to vote for Mr. 
Lx)ckwood, and I ask the President to call a meeting 
of the Executive Committee this afternoon for a special 
meeting of this Association. I now move you that a 
special meeting of this Association be called this after- 
noon, to consider a motion that will be brought before 
the body. 

The President : It has been moved and seconded 
that a special meeting be called this afternoon. 

Mr. Armstrong: It that necessary? When we 
adjourn now, after our Executive Meeting, why do we 
need to assemble? If it is necessary, I suppose the 
members of the Executive Committee are here and they 
can be called together during the public meeting, before 
the Executive Session comes to order, and pass on this 
name. That motion might be determined, and in the 
Executive Session it can be done just as well. 

Mr. Nicholls : I rise to a point of order. In 
what manner do the by-laws provide for the calling of a 
meeting of the Executive Committee ? Have you to 
give due notice, or can you call together those who 
happen to be about ? 

The President : There is nothing in the Constitu- 
tion other than that it can be called bv the Chair. 

Mr. Ayer : It seems to me that this special meet- 
ing is essential unless we can determine this matter in 
some way. If we continue our session here we must 
have a meeting of the Executive Committee before our 
adjournment. This matter of calling a special meeting 
is only a matter of form. 

Mr. Armstrong : I suggest that a meeting of the 
Executive Committee be called when this public meet- 
ing is adjourned, and in a second they can recommend 
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the gentlemen, and in the Executive Session we can 
elect him. 

The President : Mr. Seely, will you withdraw 
your motion ? 

Mr. Seely: Mr. President, I will withdraw my motion. 

Mr. Nicholls : I move that the general meeting 
now adjourn, to be called together again in, say, ten 
minutes. 

(The motion was carried.) 

The President : The general meeting is adjourned. 

After a few moments' intermission the general meet- 
ing was again called to order, and Mr. Seely rose and said : 

I have the honor of presenting to the Association the 
name of Mr. Thomas D. Lock wood, of Boston, as an 
honorary member. At the last meeting of the Ex- 
ecutive Board of this Association he was unanimously 
endorsed. 

Mr. Burleigh : It gives me a great deal of pleasure, 
Mr. President, to second Mr. Seely's motion. 

(The motion was carried, and Mr. Lock wood was 
declared to be an honorary member.) 

(Colonel Stevenson, of Montreal, here came into the 
room, and was invited to a seat near the President.) 

The President : Gentlemen, I have the honor of 
presenting one of Montreal's most noble citizens. Com- 
ing here in June, a stranger, the first man I met was 
Colonel Stevenson. The aid and encouragement that he 
gave to members of the Executive Committee is a matter 
that each and every one of us fully appreciates, and for 
which we shall always be grateful. No one has been 
more considerate of our welfare, or has added more to 
the enjoyment of our visit, than our good friend. Colonel 
Stevenson. 

Colonel Stevenson : I had no idea, Mr. President 
that I would be called upon to say anything ; I came in 
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simply to listen to the discussion which I supposed was 
going on. However, I fully appreciate the kindly way 
in which you speak of any little service that I have been 
able to render this Association or any of its members. 
Of course, we did not exactly understand what it meant 
when the committee first came, but we are curious peo- 
ple, like you Yankees on the other side, so we asked. 
As soon as we learned what this Electric Light Associa- 
tion was, we saw it was our duty to do everything 
possible in the City of Montreal to make this visit as 
agreeable to those who came as it would be profitable 
and instructive to our own citizens. I think, thus far, 
the Convention has been a decided success in every way, 
so far as I can see, and I only hope you will carry away 
with you such a good opinion of the city as will induce 
you to return some day not very far distant. Of course, 
we cannot hope that all your meetings will be held in the 
City of Montreal, but we will be very glad when the 
Association sees its way clear to taking another trip 
across the border. You seem to be enjoying yourselves 
just as well under good Queen Victoria as yoju would 
under Benjamin Harrison, President of the United 
States. The fact is, it does both you and us good. I do 
not suppose there is any idea of any organic union 
between the people of the two countries, yet there can be 
a feeling of unity, a fraternal feeling, which, I think, can 
do good in a great many ways. 

You have not yet seen the full force of our water 
power. We have in Victoria Square a fountain in which 
we have a four inch pipe, and it throws a column of 
water from the ordinary supply pipes to a height of over 
ICO feet. This afternoon the water will be turned on 
there at three o'clock, and I think it will repay you to go 
and see it. (Applause.) 

The Convention then went into Executive Session. 



EXECUTIVE SESSION. 



The President : The first consideration in Execu- 
tive Session will be the report of the Secretary and 
Treasurer. 



secretary's report. 



The condition of the Association, so far as its mem- 
bership goes, is much stronger and more encouraging 
than it was at the opening of the year. Many individual 
memberships have been dropped since the adoption of 
the present constitution, owing to the fact that member- 
ships are under it very largely represented by corpora- 
tions and firms, instead of individuals. Notwithstanding 
this fact, quite a large addition has been made to the 
membership since the last report of your Secretary, and 
the general interest in the affairs and work of the Asso- 
ciation has very greatly increased, owing to the active 
agitation concerning the very important benefits arising 
from a membership and the representative character of 
the Society. 

According to the last Secretary's report, the number 
of members who had paid dues for 1891 was as follows: 
Active members, 65 ; associate members, 107 ; making a 
total of 172. 

The present membership stands as follows : Active 
members, 78; associate members, 142.; making a total 
of 220 members. 

I beg to say, in connection with the total member- 
ship of this Association, that it is far from what it should 
be, and far from what it might be, in view of the 
immense possibilities for the diffusion of valuable 



information within its grasp. Our active mem- 
bership list, especially, should be largely increased, 
and could be so, by making an active member- 
ship a valuable consideration, and worth considerably 
more than the annual dues amount to, in the way of 
practical information furnished during the course of the 
year. I would suggest that the Committee on Data be 
increased in its membership, and that the collection and 
distribution among our members of important facts, 
figures and details, relating to the furnishing of light, 
heat and power, be carried out systematically, persistently 
and without fear or favor, throughout the year. There 
is a vast field here for good work, and I consider it the 
most important work that the Association has to do. 

Mr. Burleigh : I move that the report be received 
and filed and spread upon the minutes. 

(The motion was carried.) 

Mr. Beane then submitted the Treasurer's report, as 
follows : 

REPORT OF TREASURER. 

This report is made from April ist, dating from my 
appointment to office,* until July ist, our fiscal year dat- 
ing from January to July and July to January of each 
year. 

The report is based upon the books of the Association 
and on the Trial Balance of the Auditor, on April 1 7th, 
and on my Trial Balance of July ist. 

The operations of the Treasurer as regards receipts 
are indicated by Schedule **A," the total receipts being 
$1,265.00. 

Total disbursements amount to $1,387.62; making 
the disbursements $122.62 over the receipts for that 
period. The proof of this is contained in the following: 

Balance in the Bank April 1 7th, indicated by the 
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Auditors Trial Balance, was $1,373.15 ; Balance in Bank 
July ist, indicated by Trial Balance, $1,122.02 ; Cash on 
hand July ist, exclusive of Bank Balance, $128.51; 
total of cash on hand July ist, $1,250.53 ; which total 
is $122.62 less than the amount on hand April 17th, 
proving the difference between the receipts and disburse- 
ments as indicated by the report. 

The assets of the Association on July ist consist of: 
Cash in Bank, $1,122.02 ; Cash on hand, exclusive of 
Bank Balance, $128.51 ; Value of Furniture Account 
charged with $214.15. 

The assets were further increased by payment of the 
Committee on Exhibits of moneys disbursed, and their 
account is Schedule '' B." 

Respectfully submitted, 

(Signed) John W. Beane. 

Mr. Seely : I move that this paper be referred to 
the Finance Committee. 

(The motion was agreed to.) 

Dr. Mason : May I be permitted to present to you 
certain minutes and a resolution ? I will read them : 

'* The National Electric Light Association, assembled 
in Montreal, at the close of its session, desires to put 
upon record its appreciation of the distinguished honor 
shown it by the Dominion of Canada, in the presence of 
His Excellency, Lord Stanley, of Preston, Governor- 
General of the Dominion ; 

'* Of the large hearted hospitality of the City of Mont- 
real, evidenced by many graceful acts, official and indi- 
vidual ; 

'* Of the tireless industry of the Citizens* Executive 
Committee, whose efforts have carried to completion the 
most successful meeting in the history of this body ; 

" Of the grand work done by the Committee on 
25 



Exhibits, issuing in an exhibition of rare educational 
value, calculated to develop a larger appreciation of the 
flexibility of electricity, and its wide adaptation to human 
needs ; 

** Of the gracious liberality of McGill College, which 
has lent the great dignity of its name and the personal 
influence and labor of its officials to the success of our 
meetings ; 

'* To the Press of this city, whose extensive and fair 
reports of our meetings have extended our influence ; 

*'To the railway companies, for their liberal reduction 
in fares ; and to the Windsor Hotel management, where, 
as guests, we have found a home ; 

** Resolved, That the above minutes be placed on the 
records of this Association, and a certified copy thereof 
be sent to the various bodies mentioned." 

(The minutes and resolution were unanimously 
adopted by a rising vote.) 

The President : The next in order is the election 
of members of the Executive Committee in place of J. 
J. Burleigh, of New Jersey ; A. M. Robertson, of Minne- 
sota, and D. W. Rollins, of Colorado. 

Mr. Seelv : With the permission of the Chair, 
before you proceed to the election of those officers, I 
would like to say that I do not believe that, as a general 
rule, the active members of this Association know just 
what arrangements have been made relating to this elec- 
trical exhibition ; in other words, what proportion this 
Association receives of the receipts. The exhibitors 
were to raise a fund sufficient to pay the rental and run- 
ning expenses of the exhibition during the week. I had 
the honor of being elected Treasurer of that fund, and 
am pleased to state that nearly all the money has been 
paid to the Treasurer that was to be paid for space. I 
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desire to state that after the Exhibition closes the money 
will be divided in the following manner ; 

Exhibitors will retain one-half of the gate receipts, 
and divide that pro rata among themselves. The re- 
maining one-half will go into the treasury of the Associ- 
ation. I desire to read off the amounts of money re- 
ceived at the gate. 

We took in $303 On the opening night. The esti- 
mated number present was about 3,000. A great many 
complimentaries had been given out. The receipts of 
Tuesday afternoon and night were $428.75. Wednes- 
day afternoon and evening the receipts were $303.45, 
3,000 persons being estimated to be present. Thursday 
afternoon and evening the receipts were $664.19 — a 
most agreeable increase, which we all know to what to 
attribute. 

I maybe asked why we have had some 15,000 people 
in this Rink during the past week, and have only received 
$1,699.38 up to last evening. We have been extremely 
liberal with our complimentaries. We do not come 
here to make any money in exhibiting this electrical 
apparatus ; we simply wish to pay our expenses. 

Mr. Nicholls : I have listened to this last state- 
ment with a great deal of interest, and although I repre- 
sent a firm that is exhibiting in the Rink, it is the first I 
have heard of the arrangement made for the division of 
the money taken at the gate. I think, however, that 
every exhibitor has felt so pleased with the success of 
the Exhibition, and has the interest of the Association 
so much at heart, that, no matter what ideas exhibitors 
may have entertained previous to the holding of the 
Exhibition, their ideas have been so modified through 
the success of the Exhibition that they will feel in a 
position to be altogether liberal with the Association. I 
think it is of interest to us that the future work of the 
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Association should go forward, that publications of value 
to us all as members should be liberally circulated, and 
this could not be done unless the Association had the 
nucleus of a reserve fund in hand ; and, if it meets with 
the approbation of the other exhibitors, I may say, on 
my part, representing my own company, that I would 
be pleased to waive our share of the fifty per cent, of 
the receipts. (Applause.) 

The President : Are you ready to take up the 
election of new members of the Executive Committee, 
in place of J. J. Burleigh, A. M. Robertson and E. W. 
Rollins ? 

Dr. Mason : I venture to put these names in 
nomination for members of the Executive Committee 
for the ensuing term. 

Mr. Burleigh: With Dr. Mason's permission, and 
yours, sir, I beg leave to withdraw my name from 
nomination at this time, You have honored me with 
two terms, covering a period of eighteen months. I 
appreciate the honor very much, but I think those 
honors should go round. 

Mr. Orford : I beg to nominate for one of the 
vacancies A. M. Young, of Waterbury, Connecticut 

(It was agreed that the name of A. M. Young be put 
in nomination.) 

Mr. Francisco : I beg to nominate Judge Arm- 
strong, of Camden, New Jersey. 

(Seconded by Mr. Seely.) 

Judge Armstrong : I appreciate that ; but I was 
going to say this, and, if I am right, it would not be quite 
the proper thing to elect me. Mr. Burleigh has at- 
tended regularly, as I understand, the meetings of the 
Executive Committee, and he has done his dutv them 
We have too few who do that ; out of the three whose 
terms expire only one is present and he seeks to declioc. 
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It seems to me that if you want to put in any others it 
would be proper to fill the other places, and retain Mr. 
Burleigh, and for that reason I desire to withdraw my 
name from nomination, so that Mr. Burleigh may be 
elected. 

Mr. Burleigh : Judge Armstrong is very kind, 
indeed, but I am particularly anxious to be relieved, and 
that Mr. Young should be my successor.. 

Mr. Francisco : Do I understand that Judge Arm- 
strong refuses to have his name used ? 

Mr. Armstrong : There are three nominated. 

Mr. Francisco: I would say simply that in corre- 
spondence with Mr. Rollins and Mr. Robertson they 
have expressed themselves to the effect that it was utterly 
impossible for them to take any part in the proceedings 
of the Association, on account of their residing at so 
great a distance, and I would nominate M. D. Law as a 
member of the Executive Committee. 

(The motion was seconded by Mr. Seely, and carried.) 

(Judge Armstrong nominated Mr. Nicholls, of 
Toronto.) 

Dr. Mason : I made the motion which I made a 
few moments ago in obedience to a suggestion w^hich 
would doubtless approve itself to all here. If these 
gentlemen in Minneapolis and Denver desire to be re- 
lieved on account of their inability to attend to their 
duties, I beg to withdraw them. That will leave three 
names in nomination — Mr. Law, Mr. Young and Mr. 
Nicholls. I move you, sir, that the nominations be now 
closed. 

Mr. Nicholls : While I appreciate very highly 
the honor paid me, I think you should remember that 
this is the National Electric Light Association. I have 
always taken as great an interest in the Association as if 
I really had the right to accept such a position as you 
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have now offered ; but so long as it is the National 
Electric Light Association, I think that some gentleman 
from the other side ought to be placed in nomina- 
tion. 

Mr. Seely : I move that we proceed to ballot for 
nominations. 

(The motion was carried.) 

Dr. Mason : I move that the Secretary be instructed 
to cast the ballot of the Association for the gentlemen 
now in nomination. 

(The motion was carried, and the Secretary cast the 
ballot of the Association, as directed.) 

The President : Mr. Frederic NichoUs, Mr. M. 
D. Law and Mr. A. M. Young are elected Executive 
Committeemen of the third class. 

Mr. Seely : In offering this resolution, I deem it 
my duty to make a little statement. When we started 
with the Exhibition, a gentleman came to us unasked — 
Mr. Gulick — and offered us his services free, to arrange 
the details for attending to exhibitors. Consequently, I 
now, with the permission of the Chairman, offer the fol- 
lowing resolution : 

Resolved, That a vote of thanks be tendered Mr. 
James I. Gulick, for. his efficient and successful manage- 
ment of the Exhibition now being held under the auspices 
of this Association, the largest ever held on this conti- 
nent ; and that the Secretary be directed to have this 
resolution engrossed and presented to Mr. Gulick. 

(The resolution was seconded by Mr. Armstrong, 
and adopted.) 

Mr. Seely : I move that a vote of thanks be also 
extended to Mr. Luther Stieringer. 

Dr. Mason : I second that, because Mr. Stieringer 
is a quiet gentlemen who does not appear, but who does 
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an enormous amount of work, the witness of his asso- 
ciates being taken. 

(The motion was carried.) 

Dr. Mason : Now, Mr. President, I venture, with 
some hesitation, to give notice that, at the next meeting 
of the Association, I will offer the following amendment 
to the constitution: That in the first article, for the word 
" National," the word International be substituted. I 
can only give the notice at this meeting, as, according 
to the Constitution, we must wait six months before 
acting. I do this because I wish to broaden the field of 
operations of this body. I do it because I wish to 
take away any occasion for such remarks as we have 
heard from our honored member from Toronto. I wish 
to do it so that when we come to Montreal again with 
this Association I may feel at home in another and 
different sense from that in which they have made us so. 
I give notice that I shall present that amendment six 
months hence, if I am permitted to be present at the 
meeting. 

Mr. Francisco : I would like to inquire if Mr. 
Corriveau*s name 

Dr. Mason : Mr. President, I call attention to the 
fact that in these resolutions we mention no single name. 
If we had commenced to do that, we should have kept 
you no end of time. But we did mention the committee 
of which Mr. Corriveau is a member. 

The President : The next thing in order is the 
naming of the place of the next meeting. 

Dr. Mason : I have no special personal interest in 
going to any one place, but I did agree, at the request 
of two gentlemen, Mr. John W. Ryckman and Mr. J. 
B. Piatt, representing electric light interests in Georgia, 
to present their request to the Association that it would 
hold its next session with them. I present their request, 
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with the assurance that if you go to Augusta you will 
receive a warm welcome, ample hospitality, and will 
gratify the people of that section of the country very 
much. 

Mr. Aver : I would like to say that the two gen- 
tlemen whose names have been mentioned had quite an 
extended conversation with me relative to going there, 
and they stated to me that they were peculiarly well 
situated for caring for the Convention. They have a 
permanent exhibition building, and they will do what 
they can to have a fine electrical exhibition in the event 
of the Association selecting their city for the next 
meeting. * 

Mr. Morrison : I have never yet been able to find 
out why the Association should not have its next meet- 
ing in Buffalo, except that we want to get rid of the idea 
of having the winter meetings at the home of the retir- 
ing president. The proper place for this Association to 
meet is St. Louis. I am sure that I have discussed this 
matter more than any other man in this Association with 
the different members, and I have had at least twenty- 
five or thirty of the active members say to me, " We 
want to go to St. Louis." A gentleman told me ten 
minutes ago that he wanted to go there to see that 
station. Now, I do not want the Association to go to 
St. Louis because they have got a good station, because 
I do not come here to talk shop. If there is going to be 
any dispute about where this meeting is to take place, I 
think we ought to compromise the matter by having it 
in Buffalo. I am informed that the hotel accommoda- 
tions in St Louis are reasonably good. That has always 
been one of the great things we have had to kick about 
at these meetings. I have only heard two men kick 
about the Windsor since we have been here, and I do 
do not think they have kicked very hard 
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Mr. Seely : I move that the Association hold its 
next meeting at St. Louis. 

The President : Gentlemen, the name of Buffalo 
has been suggested as the place of meeting. If you will 
come to Buffalo, we will do the best we can for you. We 
cannot treat you as you have been treated in Montreal — 
no other town can do it. You will find our people as are 
all the people in the United States, and if you consent to 
come to my home you will receive the hospitality of 
everybody there, and we will try to make it as successful 
a meeting as this has been. 

Dr. Mason : I am familiar with certain hotels in 
St. Louis, and, barring the Windsor, I do not know of 
a hotel in North America where I have received better 
treatment than at a hotel in St. Louis. I want to ask 
Mr. Ayer if it is possible for us to engage, in either of 
the best hotels in St. Louis, rooms for such a number as 
would attend this Convention. 

Mr. Ayer: I think it is very doubtful. That is a 
question I was going to bring up in connection with 
this matter. We have a number of small hotels scattered 
around in the neighborhood that can undoubtedly take 
care of you, but we could not possibly arrange to accom- 
modate all at the first class hotels, and we would have to 
go several blocks to find a suitable place for holding the 
meetings. It is possible that one of the hotels might 
have such a place. We have been growing rapidly re- 
cently, and the hotels have not grown with the town. 
I feel that Mr. Morrison^s suggestion of breaking up this 
custom of going to the home of the retiring president is 
not of such a serious nature that it need interfere in the 
selection of a proper place to go to. I see nothing 
wrong about it, especially if the home of the president is 
in a city where we can find accommodation. Mr. Hunt- 
ley says that Buffalo will treat us as everybody else does. 
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and as all Americans will. I think it is time to call a 
halt on this extensive social enjoyment ; this long pro- 
gramme of entertainment which has been tacked on to 
our business meetings is entirely out of place. We all 
enjoy it, but that is not what we come here for. We 
find when we finish that we have not done half what we 
intended. I meet men in the corridor who say, ** I want 
to have a talk with you." Of fifty who have said that, 
not five have had a talk. We have all had that experi- 
ence. And all this is aside from the burden and im- 
position, I might say, on the hosts. I am heartily in 
favor of having a resolution passed agreeing to decline 
any character of entertainment at the hands of the 
municipality where our meetings may be held. If you 
go to St. Louis, I trust that you will not pass this 
resolution at this time. But, in my opinion, it is not 
wise to take the Association to St. Louis at this time, 
although, personally, nothing would give me greater 
pleasure than to have you go. When St. Louis is in 
better shape to entertain you, then we want you to 
come. I want to offer as a substitute that the City of 
Buffalo be designated as the place of meeting of this 
Association at our next regular Convention, and to 
incorporate with that that all entertainments on the part 
of the municipality or of private corporations be declined 
Judge Armstrong : I appreciate all that has been 
said about entertainments, but I should be very sorry to 
see the Association pass any such resolution.' But I 
would be very glad to have it understood that all invita- 
tions should go to the Executive Committee, so that the 
matter could be arranged quietly. We can easily take 
care of them in the Executive Committee without say- 
ing anything about it. But, so far as that is concerned, 
you can have your enjoyments without letting them in- 
terfere with your business. I have been at Conventions 
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where there has been no entertainment at all, and this 
Convention has been better attended than any of those. 
Business men will attend first to business, no matter 
what the entertainment is. 

As to St. Louis and Buffalo, if it is desirable to go 
to the West, why not go to Denver or Minneapolis, 
though perhaps it would be too cold in Minneapolis next 
spring. 

Mr. Nicholls : I second the resolution that the 
next Convention meet at St. Louis. I have been there 
on different occasions, but I never happened to strike 
the Southern Hotel at a time when it would not hold a 
great many more people than were in it. 

Mr. Morrison : How many members have you 
lost from the West because the last few meetings have 
been in the East ? 

The President : About twenty-three, I think. 

Mr. Morrison : What is the proportion of mem- 
bers East of Buffalo, and what West of Buffalo ? 

The President : About 70 per cent. East. 

Mr. Morrison : If some of our friends in Denver 
and other places have never shown up at the meetings 
of the Executive Committee, whilst I would not object 
to this Association meeting at Minneapolis, I do not see 
why 70 per cent, of us should break our necks to accom- 
modate the other 30 per cent. 

Mr. Seely : To expedite matters, I withdraw my 
motion that the Convention meet at St. Louis. 

Mr. Francisco : Do I understand Mr. Ayer^s res- 
olution was to go to Buffalo or simply to make these 
changes in regard to entertainments ? 

Mr. Ayer : I will separate them. I move that 
Buffalo be selected as the place for the next meeting. 

(The motion to hold the next meeting in Buffalo was 
carried.) 
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Mr. Morrison : Would it be in order to pass a 
resolution on the lines discussed a few moments ago by 
Mr. Ayer with respect to banquets and entertainments ? 

The President : Let me make a suggestion, Mr. 
Morrison. Inasmuch as we are in Montreal, it would 
be in very bad taste to propose any such resolution as 
that. 

Judge Armstrong : Let it be generally understood 
that all invitations shall come to the Executive Com- 
mittee, and not here. 

Mr. Foote : Mr. President, may I have the privi- 
lege of making a remark ? I think, perhaps, I can serve 
you somewhat by passing my own observation upon this 
Convention. You all know that I have been in a posi- 
tion to judge of the meaning, of the worth and effect of 
a Convention. It goes without saying that, if all the 
entertainments that this Association has received at its 
last four Conventions were rolled into one, it would not 
more than equal what it has received at this meeting. 
Notwithstanding that fact, I believe the attendance upon 
the sessions of the Convention will average as well as 
those of any meeting we have ever held. I believe that 
the papers that have been presented here are, in quality, in 
ability, in material presented, in the method of presenta- 
tion, equal to any that the Association has ever had. I 
say the same with respect to the value of the discussions. 
I will go one step further and say that I believe that the 
practical suggestions that have been brought out by the 
discussion of these papers, if properly gathered together 
and presented for future use in printed form, will show 
greater value than any that have ever been made to the 
Association. I have seen men come to these Conven- 
tions who have never taken part until now, and I have 
heard their remarks commented upon as being the most 
valuable contribution that you have had. 
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With regard to your membership, I will explain that 
up to the first of this year there had been a good deal of 
what we may term dead wood carried in the membership. 
In the year 1891 we went into existence under anew 
constitution. Taking advantage of that, I dropped all 
the members, and when your records are looked over 
for 1 89 1 you will find that only those have been carried 
forward as members who have paid their dues for 1891. 
So that you have to-day a membership without dead 
wood, and it has influence and prestige. 

With regard to the central station people represented 
here, I find there are forty-nine central station men 
present. If I am correct in my recollection, the largest 
vote of central station men ever recorded was forty-eight. 
That was at Cape May, when you had the exciting topic 
of the Constitution on hand, and the whips were all out 
to get everybody in, and some gentlemen, whose names 
I saw on the rolls here as representing one or more com- 
panies, very judiciously paid the membership for all the 
companies they were interested in, and that was seven or 
eight. So that built up the membership at Cape May. 
I think that if every gentleman attending this Conven- 
tion had registered every company in which he had an 
interest, that you would find right here a larger central 
station interest than has ever before been presented at a 
Convention. 

I am very glad, gentleman, to give you this resump. 
of my observation of your meetings. I think now the 
Association has reached the point where it has got over 
many of the difficulties which it has contended with in 
the past, and I see no reason why the Association should 
not, from this time forward, acquire prestige and in- 
fluence, and make itself, as it is surely destined to be, the 
leading Association of America. 

Mr. Seely : I regret to say that I omitted from the 



vote of thanks the name of Mr. Allen R. Foote, who 
came to us and offered his services, and I move that this 
Convention extend a vote of thanks to Mr. Allen R 
Foote for his services. 

The President : Gentlemen, it is with a great deal 
of pleasure that I oflFer this resolution. I feel, personally, 
under a great many obligations to Mr. Allen R. Foote. 
He has given us a great deal of assistance, and has been 
ever ready, during months preceding this, to help us. 
His advice has been freely received and acted upon. 
Without Mr. Foote in the organization, I do not know 
what we would do. I take again great pleasure in 
publicly, and at the present time, thanking him for what 
he has done. 

(The Convention then adjourned.) 



THE EXHIBITION. 



At 8 p. M., Monday, September 7th, the time 
appointed for the opening of the International Electrical 
Exhibition, Victoria Skating Rink was literally packed 
with people, young and old, male and female. The in- 
terior was profusely decorated with the flags and the 
coats of arms of all nations, and streamers from the cen- 
tre of the roof down to the sides of the hall. 

A few minutes later, General Barney, Manager of the 
Exhibition, accompanied by the officers of the Associa- 
tion and a number of ladies and gentlemen, came out 
into the directors* box. In a few cordial words General 
Barney announced that the time had come to open the 
Exhibition, and called upon Mr. J. I. Gulick, the Chair- 
man of the Committee on Exhibits of the Association, 
to say a few words. 

Mr. Gulick gave a little history of the electrical ex- 
hibitions held under the auspices of the Association 
which have grown from a few scattered exhibits into the 
present magnificent exhibition — international in its char- 
acter, and only limited in its scope by the boundaries of 
electrical knowledge of the day. Mr. Gulick said some 
very nice things about Canada and Canada's aid in the 
formation of electrical knowledge, and concluded by 
calling upon Sir Donald Smith to open the Exhibition. 

Sir Donald spoke of the great progress that had been 
made in electrical knowledge. What had been accom- 
plished they could see in the present Exhibition, which 
also served to point out to them what might be accom- 
plished in this department of science. The Association 
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had done much for it, was doing much and would con- 
tinue to do more. They did it, not for their own coun- 
try, not for Canada, but for all mankind, who would be 
benefited by their exertions. Canadians should be grate- 
ful for the present visit of the Association, with its great 
educational stimulus. After a few words descriptive of 
the good that would come of strengthening the fraternal 
bond existing between the United States and Canada by 
the present and similar visits. Sir Donald formally de- 
clared the Exhibition open. 

General Barney then introduced the little daughter 
of Professor Henry T. Bovey. 

The young lady touched a button and a second later 
there was a whir of machinery. Faster and faster it 
grew, until the air was filled with its cheerful hum. 
Then, when a sufficient current had been generated, a 
second button was touched and the gloom of the gas was 
driven away, and a dazzling light — the light of the great 
modern illuminator, electricity — replaced it. People 
gazed in wonder, and wonder well they might, for it was 
a picture of transcendant beauty that the touch of that 
little button created. 

Myriads of lights were there. Lights big and little, 
each striving to outshine the other ; lights great and 
small, of divers shades and colors, blazed away and turned 
the darkness of the night into a dazzling light that 
almost put to shame the glorious light of the departed 
day. 

The attendance was very large. Every seat in the 
commodious galleries was occupied, while the floor was 
jammed, making it almost impossible to move from one 
place to another, except as the crowd itself willed. Fully 
four thousand people visited the hall during the night, 
and there were probably three thousand in the building 
at any time between 8.15 and 9.30. 
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On Thursday morning, Lord Stanley, of Preston, 
Governor-General, accompanied by Lord Kilcoursie and 
the Hon. Mr. Rice, of the British Legation at Washing- 
ton, honored the Exhibition with a visit. The party was 
shown the details of the Exhibition by Professor Bovey, 
President Huntley, and a few others of the important 
officers of the meeting. Lord Stanley investigated the 
Exhibition very thoroughly, and created a very pleasant 
impression by the intelligent interest he displayed in 
electrical matters. 

The power for operating the machinery, of which 
there was some 300 horse power available, was brought 
from McGill University, one-half a mile away, thus ex- 
hibiting, practically, the electrical transmission of power 
from a distance in large units. 

The Exhibition was open afternoon and evening, 
from the evening of the 7th of September to that of the 
1 6th of September, inclusive, and was visited by thousands 
of the citizens of Montreal and neighboring towns. 

Following is a list of the exhibitors : 

Eureka Tempered Copper Company, North East, Pa. 

Chas. A. Schieren & Company, New York. 

Standard Underground Cable Company, Pittsburgh, Pa. 

W. J. Johnston Company, Ltd., New York. 

Standard Electrical Time Company, New Haven, Conn. 

Standard Paint Company, New York. 

Fort Wayne Electric Company, Ft. Wayne, Ind. 

Electrical Engineering and Supply Company, Syracuse, N. Y. 

Eugene F. Phillips Electrical Works, Ltd., Montreal, Can. 

Felten & Guilleaume, Coin, Germany. 

International Okonite Company, New York. 

Weston Electrical Instrument Company, Newark, N. J. 

The Johns-Pratt Company, Hartford, Conn. 

The Ball Electric Light Company, Toronto, Can. 

Electrical Engineer^ New York. 

Interior Conduit and Insulation Company, New York. 

Robert Mitchell & Company, Montreal, Can. 

26 
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Thomson-Houston International Electric Company, Boston, 

Mass. 
Toronto Construction and Electrical Supply Company, Toronto, 

Can. 
H. Ward Leonard, New York. 

Dominion Wire Manufacturing Company, Montreal, Can. 
T. W. Ness, Montreal, Can. 
Edison General Electric Company, New York. 
Norwich Insulated Wire Company, New York. 
Excelsior Electric Company, Boston, Mass. 
Canadian Electrical Construction, Manufacturing and Supply 

Company, Montreal. 
Russell Electric Company, Boston, Mass. 
Electric Power^ New York. 
McGill University, Montreal, Can. 
American Phonograph Company, Toronto, Can. 
New York Insulated Wire Company, New York. 
La Boiteaux Motor and Fan Company, Cincinnati, O. 
The E. S. Greeley & Company, New York. 
Ferracute Machine Company, Bridgeton, N. J. 
Phoenix Glass Company, New York. 
Delaware Hard Fibre Company, Wilmington, Del. 
Heisler Electric Company, Philadelphia, Pa. 
Louis A. Walsh, New York. 

Jewell Belting Company, Hartford, Conn. • 

Hart & Hegeman, Hartford, Conn. 

Consolidated Electric Manufacturing Company, Boston, Mass. 
Bernstein Electric Company, Boston, Mass. 
Western Electric Company, New York. 

The Canadian Pacific Railway Company had a telegraph 
office in one corner of the hall for the convenience of visitors. 

COMMITTEE ON EXHIBITS. 



James I. Gulick, Chairman. M. D. Barr, A. J. Corriveau, 

Frank R. Redpath, W. A. Johnson, A. A. Dion, 

Frederic Nicholls, Prof. John Cox, W. J. Morrison, 

John Carroll, Prof. H. T. Bovey, C. H. Barney. 

S. C. Stevenson, John Kennedy, 



ENTERTAINMENTS. 



The City of Montreal will ever be remembered by the 
electrical visitors for the large-hearted hospitality of its 
citizens. Outside of Convention hours the visitors, par- 
ticularly those who had brought their wives, were enter- 
tained with garden parties, dinner parties, receptions and 
drives. The complete programme, in respect to enter- 
tainments, was not only carried out as before announced, 
but was added to and several additional receptions and 
dinner parties were given. Prof. Henry T. Bovey and 
his charming wife made life-long friends of all who met 
them, and the delightful garden parties given by Mrs. 
Molson and Mrs. Redpath on their beautiful lawns were 
particularly enjoyed by the visitors from the United 
States, who here met with some English touches of a 
social nature as pretty as they were novel. The recep- 
tion at McGill University, Tuesday night, was an event 
of special note and importance, and was most largely 
attended. 

A reception was held at the magnificent home of Sir 
Donald A. Smith in honor of the Governor-General, 
Lord Stanley, Thursday afternoon, from 4 to 6.30. 
Several ladies and gentlemen who were detained by the 
excursion down the Lachine Rapids, although late at 
this reception, were most courteously received by Sir 
Donald and Lord Stanley, the former personally show- 
ing them through his beautiful gallery of valuable paint- 
ings and room of rare Japanese ware. 

The trip down the Rapids, the firemen's drill, the 
water pressure exhibit, the most attractive drive over the 
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city and around the mountains, the lacrosse match 
and the sail up the Richelieu river, were all highly en- 
joyed and the electrical visitors brought many pleasant 
memories of those events away with them. 

THE BANQUET. 

A banquet was tendered to the visitors by the citi- 
zens of Montreal, and nearly 400 gentlemen participated. 
Sir Donald A. Smith presiding, with Lord Stanley and 
President Huntley on his right and left. A number of 
good speeches were delivered, speaking of the most 
kindly feeling that existed between the two countries. 
On behalf of the Association, Mr. T. C. Martin pre- 
sented a phonograph to Professor Bovey, and President 
Huntley was overwhelmed with the gift of a handsome 
ebony gavel with gold mountings, his name appearing 
on it in beautiful letters. Professor Bovey made the 
presentation speech. 

Toasts were responded to by Lord Stanley, President 
Huntley, United States Consul Knapp, Sir Wm. Daw- 
son, Mayor McShane, Geo. M. Phelps, Thos. D. Lock- 
wood, J. Carroll, A. J. Corriveau and others. 




THE 



OKONITE COMPANY 



13 PARK ROW, NEW YORK, 

Largest Manufacturers in the United State: of 



H im iui 



SSIDE WIRING OF PUBLIC AND PRIVATE BDILDINGS. 



vLOW/> 



The Okonite Wirci .ui 1 Labk- stdiid at the head of the list 
for Arc and Incandescent Circuits, and are freely endorsed by 
Ihe leading Architects and Electrical Engineers of this country 

Europe. 

iWARDED t SOLD lEDAL AT TEE PARIS BXPOSmOI. 

Send for Catalogue and Samples. 

Sole Manufacturers of Candee Aerial Wire, Okonite, 

Waterproof Tape and Manson Protecting Tape. 



tat I 



Kiladelphi 

I 



Boston, Cincinnati. Omaha, St. Louis, 

San Francisco, Louisri/le, Minneapolis, Kansas City, 

South America, London. 




Xunfactnma ef Iron, StMl and Copper Wire for kU Purpotei. 
OLDEST am LAEGEST ttAMTACrnSEES 01 ELECTEICAI. WIRES In tie Worll 

Fictoiln anil Railing Mill*: i DUcM ■nd WiKbOuMc 



The only alisolntBly FIRE anil WATERPROOF Insnlateil Wire lafle. 

iDsilatsd Iron, Steel end Copper Wire tor Electrical Porposes 

A SPECIALTY. 

Patent GaJianlied Telegrapb M TeleptioDe Hire in Lon^ Len^tk 

eiLVlMZKD Bl OUB PATEilT COSTITCl'OCS PKOCES& 

THE STAHDiRD WITH TELEGaAPfl AND TELEPHONE COMPANIES. 



> Bnd "rookat 



Fi Keotrlc Tranamlaaloni" fr«s on apptlcatlofl. 



i 



ETROIT ELECTRICAL WORKS 



DEXJeOlT, AtKXCH. 



311 TeI«Dhon« Exchange Blda. 



oivc o I r« ?f A.-x' I , 

.1 -TTkM 



lis Manadnoele BldgiM 



I. O <J I S -VII* t,B, 




I^^^^ANDESCEHT MACHIHES, 15 to 2,500 Lights. 
POWER GENERATORS, Uo 150 K.Y/. 
MOTORS, I to 150 H. P. 
ION OOUXnTATDB BBU3HE9 THAT DOH'T BBaUIRE TBIUKIHG^. 
SELF-OILING JOURNALS. 



; SIMPLE. AUTOMATIC. ECONOMICAL. 

The Best is the Cheapest. 



t ■ 



Tie Stiilarl DniirjinBil CibU Co., 

Times Buildinsr, ... NEW YORK, 

Rookery Buildinsr, ... CHICAGO, 

Westinffhouse Buildinsr, - - PITTSBURGH, 

Is now making and delivering the Electric Cables for the Underground Feeders 
of the 



PHILADELPHIA TRACnOS CO.'S TROLLEY SYSTEM. 



I • 



We were the PIONEERS in this line of business, and this lot of cable 
represents the results of eleven years' study, tests, work, experience and 
improvement in Underground Electric Cables^ and these are the very best 
cables for the purpose ever made. 

And the price is low. 

We have just contracted to furnish 50 miles of the cable above referred 
to, to the Buffalo Railway Company, That company has used 20 miles of 
our cables for two years. 

Our Underground and Overhead Feeder and Weatherproof Line Wire 
are in uniformly successful use wherever electric railroads and electric light 
and power are known. 



pfll^ADAV Cflf^BOH Co., 

LECTRIC LIGHT CARBONS 



^ 




NioTOR Brushes. 



Battery niaterial. 



f^-^f^ ==. .i^H-' 



JEKNNETTE, RK. 
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ELECTRIC APPARATUS 

P.A.E.C LIC3-H:TI3Sra-, 
Direct Current Incandescence Ligliting, f^ 
I . -^1 Alternating Current Incedescence LipBg. 
f 



r 



ILICIC nm GBEPBS 



AND MOTORS. 



• J t -A 



L THE BRUSH ELECTRIC CO., 

CLEVELAND, OHIO. 



V^^'^'^^^^^^^SVc 




IXHAMOS, 
I MOTORS / 
I GENERATORS. 



rlOTICE. 



THE MATHER ELECTRIC COMPANY is an entirely 
independent company, having no connection with any other 
company or companies, 

THE MATHER SYSTEM of ELECTRIC LIGHTING 
and ELECTRICAL POWER TRANSMISSION is under the 
control exclusively of the MATHER ELECTRIC COMPANY. 

We are prepared to fill promptly all orders for machinery 
for incandescent lighting and electrical power transmission. 



THE MATHER ELECTRIC COMPANY, 



■ Bedford Street, 



BOSTON. MASS. 



-o0©i:>io 
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The Supply House is the one product of 
advanced civilization which is calculated 
to please everybody. 

The MANUFACTURER IS GRATIFIED BECAUSE 

THE Supply House disposes of his goods in 

LARGE QUANTITIES, THEREBY SAVING HIM FROM 
A MULTITUDE OF SMALL ACCOUNTS AND MAKING 
EASIER THE PROCESS OF SELLING AND COLLECTING. 

The NEWSPAPER PUBLISHER IS GRATIFIED BE- 
CAUSE THE Supply House spends a good deal 

OF money in advertising — more THAN MANU- 
facturers. 

The buyer is gratified because he can 

GET A variety OF ARTICLES FROM THE SUPPLY 

House, thereby saving him the trouble of 

WRITING for and RECEIVING MATERIAL FROM 
THE FOUR QUARTERS OF THE GLOBE, BECAUSE 

THE Supply House brings out new devices 

IN THE LINE OF IMPROVEMENT AND LOWER COST. 

The BUYER HAS FURTHER REASON TO BE 
PLEASED. 

Sometimes the Supply House will "make 
A leader" of different articles, putting 

THE PRICE DOWN TO OR BELOW COST FOR THE 
SAKE OF ADVERTISING. ThE BUYER GETS THE 
ADVANTAGE OF THIS, AND IS HAPPY WHEN HIS 
INVOICES SHOW A DECREASE OF 20^ OR 2$% FROM 
THE PRICE HE PAID BEFORE. 

Of course, THERE ARE DIFFERENT KINDS OF 

Supply Houses. Most of them will treat 

YOU well, we think ; but WE TRY TO TREAT 

people better than any one else does. 

Whether or not we succeed can be 
learned by dealing with us. 
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^'?. BARNEY » 

INCORPORATED, 

20 CORTUNDT ST., NEW YORK CITY. 



GENERAL ELECTRIC COMPANY, 

620 Atlantic Avenue, 44 Broad Street, 

BOSTON, MASS. NEW YORK. 

EDISON AND THOMSON-HOUSTON SYSTEMS. 

ELECTRICAL APPARATUS 

OF ALL KINDS. 

CENTRAL STATION LIGHTING PLANTS. 

Arc and Inoandesoent. Alternating or Direct. 



Feeder and Three Wire Systems of Electrical Distribution. 



ISOLATED LIGHTING PLANTS AND 

COMPLETE PUHTS FOR LIGHTING SHIPS, WAR YESSELS, ETC. 

ARC LAMPS. INCANDESCENT LAMPS. 
MINIATURE LAMPS FOR DECORATIVE EFFECTS. 



THE ONLY PERFECT STREET RAILWAY SYSTEMS. 

RAILWAY MOTORS. RAILWAY SUPPLIES. CONTROLLING APPARATUS. 

STATIONARY NIOTORS 

And all apparatus apd appliances for Complete Transmission of Power Plants. 

MINING PLANTS. 

Hoists, Drills, Ventilators, Pumps, Coal Cutters, Mining Locomotives. 

Ampere-Meters METERS. Voltmeters 

THE EDISON INCAHDESCEHT LAMP IS THE ONLY 
nrCANBESCEHT LAMP LAWFULLT MADE. 



620 Atlantic Avenue, Boeton, Mase. 44 Broad Street, New York. 
1 73- 1 75 Adame Street, Chicago, III. 509 Arch Street, Philadelphia, Pa. 
Gould Building, Atlanta, Ga. Masonic Temple, Denver, Colo. 

264 West Fourth Street, Cincinnati, 0. 40 1 - 407 Sibley Street, St. Paul, Minn. 

15 First Street, San Francisco, Cal. 
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DURABLE. EFFICIENT. BRILLIANT. 



The only LAMPS containing NO MERCURIAL VAPOR 

are those Exhausted by the 

Beacon + Vacuum + Pump 



(DOWNED BY THE® 



BEACON VACUUM PUMP AND ELECTRICAL CO, 

0r :_.. ^: ^_^ ::z. OJP BOSTON, MASS.,^—^ =0 

MANUKACrrURKRS OR THE 

Beacoh Ihcahdescent Lamps. 



Recent disinterested and extensive tests prove that 
the blackening of these lamps is but 10 to 20 per cent, 
of that of iamps exhausted by the mercurial process, 
thus establishing the claims of the manufacturers. 



The Best niounti 

The Best Kilament ! 

The best Vacuum! 



Sei M Office : CEMAL BUILDniG, 141 UBERTT STREET. 
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Germrnik ' Electric * Co 



SYSTEK DE KHOTINSKY. 



The Germania Dynamos. 

The Improved Schaefer Incandescent Lamp. 

The de Khotinsky Incandescent Lamp, 

De Khotinsky Storage Battery , 

Switches, 

Transformers, 



Shadeholders 



WORKS: MARLBOROUGH, MASS. 

OFFICES: 620 ATLANTIC AVENUE, BOSTON, MASS. 



DOUBIiEDAY, MITCHELIi & CO., 

t36 Uberty Street Kew York, M. Y. 

OTIS K. STUART, 

21 City Trust Bui/ding, Philadelphia, Pa, 

GEORGE CUTTER, 

329 The Rookery, Chicago, III. 

NATIONAL ELECTRIC DEVELOPMENT CO.*, 

314 Calif omia Street, San Francisco, Cal, 
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Fort Wayne 



^ 



UJJ 



\ 



CTRIC Co., 



MANUFACTURERS OF 



ELECTRIC LIGHTING 



AKD 



POWER SYSTEMS. 

LONG DISTANCE INCANDESCENT LieHTIIG. 

(Slattery Induction System.) 

ARC LIGHTING. 

(Wood System.) 



CONSTANT CURRENT and Pv'V' NT A A/r^^Q 
CONSTANT POTENTIAL i-/ 1 IN r\LyL\JO. 



Altenating Coirent CooYerters, HeteRsuuI Appliances. 



ARC LIGHT CUT-OUT BOXES. 



GEHEt^RTOt^S FOf{ PoOlEt^ Put^POSES. 



For full particulars, address : 



FORT WAYNE ELECTRIC CO., 

FORT WAYNE, INDIANA. 
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The 

Best 

Electrical 

Paper 

Is 

The 

WESTERN 

ELECTRICIAN 

Published 

At 

6 

Lakeside 

Building 

Chicago. 





THE KNAPP ELECTRICAL WORKS, 

HEADQUARTERS FOR 

EVERYTHING ^ ELECTRICKL 



SAFETT RUBBER COVERED WIRES, CABLES, ETC. 

PERKIJVS' IJVCJJVDESCEJVT LAMPS. 

WEATHERPROOF, UJVDERWRITERS 

AJ{D MAGNET WIRES. 

SWITCHES, SOCKETS, CUT-OUTS. 



Wo maiifaetiri til kiids of Eltctrleil Soppllos tid quoto ftetory prieos. 



54 & 56 FRANKLIN STREET, 

© 
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SIXTCm yma*%' Mcpwianea on a sharp competftive 
nuuiMt finds th* Shuttz Patwit Sabls Rawhide 
WaH&nu advancing in favor, not only for ganaral machin- 
•ry, but In th« Dactrtc Uchtirv >nd Power Industry, far 
wMeh ia apacially mada a bait noted for its ww n u wm , 

■ IIWIII llBl^llMllB 



, all of which K poeaeaaes In ejiceaa of any 
oChar Icnown bett Thia ia known only tiy the name of 




For long "distances between centres of puBeys^' 
thare Is no better t>elt than the Shuttz Patent Woven 
(Unlc) Leather Belt, which is recognized by the absence 
of Iron rod and hinge movement. The links are held 
Just as firmly and securely by means of our rawhide 



MHUU. nDBUUTSUUI. 



Per deecriptlve circulars, prices, etc, etc, addresB 
the manufacturers, 

THE SHUliTZ BEliTlHO CO.. 



a. v., 

tSS., 



22SrMrl VHwk^K K. Ua im, ■ 
IH Smmt SliMt Cn. i- Wtay. ■ 
14* a. TIM SIrMt, te. I 



lOflUI F. PBILUFS, W. 1. HITHAWAT, 




AMERICAN 
ELECTRICAL 
WORKS, 

PROVIDENCE, R. I. 

Aierlcanlte, Weatherproof-" Underwriters 

ELECTRIC Light Line Wire. 



RULW&Y FEEDER AND TROLLEY f IRE. 

nCANDESGENT AND FLEXIBLE CORDS. 



Americanite, Magnet, Office and Annun- 
ciator Wires. Faraday Cables. 

NEW VORK OFFICE, P. 0. Ickerman, 10 Cortlandt Street. 
MONTREAL RRINOH, Eugene F. Phlllipe' Electrical Works. 
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fidelity 

Carbon Manufacturing Co., 

ST. LOUIS, MO. 




TRADE 
MARK 



Arc Light Carbons, 

Carbon Brushes, 
Plates and Specialties, . ' . 

Battery Carbons. 



SOLE MANUFACTURERS OF 



SPECIAL HIGH GRADE CARBONS FOR VARD UHFS. 



S. G. BoOI^Et^, IWanagef. 



J 



"ONE OF THE FINEST." 




Five Heine Safety BorLERs-250 horse-power each, part 
OF Boiler Plant of Union Depot Railway Co., 
St. Louis, Mo, 



^H^ Have you noticed that nearly every big, successful electric 
plant uses water-tube boilers i Why is it? Because your 
modern E. L. & P. man is a business man, a man who 
"gets there" while others "think it over." He looks beyond 
his nose and sees that success depends on the efficiency and ■ 
not the first cost of his plant. The economy of our boilers is 
now an acknowledged fact. 



HEINE SAFETY BOILER CO., 



4gi mivft street. 



St. Louis, Mo, 




: 



EMERSON 
ELECTRIC 
MFG. CO., 

1108-1110 

St. Charles St., 
ST. lOniS, MO. 

Electric Lighting and Railroad Specialties. 



M>k4n ol lh> wi 



The only Alternating Motor that gives satisfaction to the public. 

Purctlain "Spring Clip" Cul-euts, " MidstI" Fixture CmI-bmIi. Flush SiviUkii. 

Htavy Main Lint Sviilchei, Tlu eeUbrated " Bagnall" Fust Switch and 

"Bagnall" Livr TrelUy Cresiing, Stage Regulatars, Siuitchboards 

far Central Slaliani. and a gcturat litit ef Eltttric Supplies. 

Snnit far nor CstKlogne and DlieaoBM. 






m 





1 




Cleveland, 



OHIO, 




The Largest Works. 
The Greatest Variety. 

The Best Quality 




IUIUUUUUk 




THE NATIONAL CARBON CO. 

40 WILSON AVENUE, 

nTiTTTTiflTTT). OHIO. 

Electric Light Carbons, 

Motor Brushes, 

ft 

Battery Material, 
Cored Carbons. 

THE HIGHEST QUALITY ONLY. 

We T^espectfizUj/ solicit yotur trade. 
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LAMPS, 

HE 

NEW YORK & OHIO CO, 

iftiARREN. -W OHIO- 

Efficiency, W Brilliancy, 
Maintenance of Candle Power. 



Reftnt di^nttrtsied and fjrten.<u-€ rompftitUf f^sts prove 
the FM^ud ]>Bp to bf of High AvenLgc EBdeaey, r^ry Long 
LiJb, and to Sncl All Otiwrs ia SrillUaer ui4 Ab«d«te Kuite- 
BSBca of CaadlB Power. 

pBC KARD "•V,. o^ DYNBMOS <f MOTORS. 




t 



■AHUFACTUNCD ■* 

TRE PACKARD £I^CTRIC OOMPAKT, 

W.AJKIZ^?C. OXIXO. 



THEFALLSRIVET&MACHINEi 

CUYAHOGA FALLS, OHIO. 




MANUFACTURERS OF 



FRICTION CLUTCH PULLEYS 

AND 

CUT-OFF COUPLINGS. 

[ POWER TJlANSmiTTIflG WflCHHSlEllY 

OF ALL KINDS. 

[fecial attention given to the manufacture of Friction Clutches, 

Shafting, etc., for Electric Railway, Electric 

Light and Power Stations. 



. CANAL ST., CHICAGO. 030 OLIVE ST., ST. LOUtS. 

IS CORTLANDT STREKT, NEW YORK. 



ALFRED P. MOORE. 

CHARLES C. KING. yTft^ 

ANTOINK BOURNONVILLE. 



itBbllBtied 182 O. 



Klfred F. Moore, 

INSULATED ELECTRIC WIRE AND CABLES, 

KLEXIBLE C<JRUS, ETC. 



200 X. Third Street, PHIUDELPHIA, PA., U. S. A. 




W GOODRICH HARD RUBBER CO., 

MANUFAGTURBR8 OF AKRON, OHIO, 

HARD RUBBER GOODS 

FOR 

ELECTRICAL PURPOSES. 

FLEXIBLE TUBING, 

BATTERY CELLS, BUSHINGS, 
WRITE FOR SHEET, KNOBS, 

ILLUSTRATED CATALO GUE SWITCH HANDLES, 

AND PRICES. ETC., ETC., ETC. 

THE B. F. GOODRICH CO., 

Akron Rubber Works, Akron, O. 



SOFT RUBBER GOODS 

FOR 

ELECTRICAL PURPOSES. 

FRICTION TAPE, 

TUBING, 

SPECIALTIES TO SOCKETS, 

ORDER. BUSHINGS, 

ETC., ETC., ETC. 

The Columbia Rubber Works Go, 

SELLING AGENTS, 

65 I^EADE STt^EET, fiBUX VOI^K- 
Chicago House: I BO- 1 61 Lake Street. 

411 



For Twenty-Five Years the Standard 

HIGN-ERtDE IHSULITEO WIRE FOR ILL ELECTRIGIL PURPOSES. 

Sibmatme Armored Cables for 
Electric lilfiht, Telephone aid Tel- 
egrapli Dse a Specially. 

Aerial, Underground aid Dice 
Cables, any number ol Conductors. 

KERITE TAPE FOR 

WATEHPtOOF JOISTS. 

203 Broadwag, N. Y. 

"W. R. BRIXEY, Manufacturer. 

FACTORY, SEYMOUR, CONN. 
F. W. Cl'SHING. Uen'l Western Arent, 'lH:, Dearborn St., Chtca^o. 111. 

OATALOQUE AND PRICE-LIST ON APPLICATION. 

rVERY Electric Light Companv, Manufacturing 
Company, Firm or Individual, whose interest is 
^ kindred thereto, should be a member of the 




National Electric ■ 



Light Association. 



The benefits are manifold, and repay many times 
f the cost of membership, which is nominal. 
For further particulars address 

GEO. F. PORTER, 

Secretary, 
136 LIBERTY STREET. 

New York City. 



APR 11 la'^' 



